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Description 

Background of the Invention 

[00011 The present invention relates to new benzamidine derivatives which can be orally administered to exhibit a 
strong anticoagulant effect by reversibly inhibiting the activated Wood coagulation factor X. anticoagulants containing 
them as active ingredients, and agents for preventing and treating diseases caused by thrombi or emboli. These dis- 
eases include for example, cerebrovascular disorders such as cerebral infarction, cerebral thrombosis, cerebral embo- 
lism transient ischemic attack (TIA) and subarachnoidal hemorrhage (vasospasm); ischemic heart diseases such as 
acute and chronic myocardial infarction, unstable angina and coronary thrombolysis; pulmonary vascular disorders 
such as pulmonary infarction and pulmonary embolism; peripheral obliteration; deep vein thrombosis; disseminated 
intravascular coagulation syndrome; thrombus formation after an artificial blood vessel-forming operation or artificial 
valve substitution; re-occlusion and re-stenosis after a coronary bypass-forming operation; re-occlusion and 'e-stenosis 
after reconstructive operation for the blood circulation such as percutaneous transluminal coronary angioplasty (PTCA) 
or percutaneous transluminal coronary recanalization (PTCR); and thrombus formation in the course of the extracor- 
poreal circulation. ... 
[0002] As the habit of life is being westernized and people of advanced ages are increasing, thrombotic and embolis- 
mic patients such as those suffering from myocardial infarction, cerebral thrombosis and peripheral thrombosis are 
increasing in number year by year, and the treatment of these diseases is becoming more and more important in the 
society. Anticoagulation treatment bears the internal treatments for the remedy and prevention of thrombosis, like 
thrombolytic therapy and antiplatelet therapy. ... LJ * ^ 

[00031 Thrombin inhibitors were developed as thrombus-formation inhibitors in the prior art. However, it has been 
known that since thrombin not only controls the activation of fibrinogen to form fibrin, which is the last step of the coag- 
ulation reactions, but also deeply related to the activation and aggregation of blood platelets, the inhibition of the action 
of thrombin causes a danger of causing hemorrhage. In addition, when thrombin inhibitors are orally administered, the 
bioavailability thereof is low. At present, no thrombin inhibitor which can be orally administered is available on the mar- 
ket 

[0004] Since the activated blood coagulation factor X is positioned at the juncture of an extrinsic coagulation cascade 
reaction and an intrinsic coagulation cascade reaction and in the upstream of thrombin, it is possible to inhib.1 1 the i coag- 
ulation system more efficiently and specifically, than the thrombin inhibition, by factor X inhibition (THROMBOSIS 
RESEARCH, Vol. 19, pages 339 to 349; 1980). 



Disclosure of the Invention 

55 [0005] The object of the present invention is to provide compounds having an excellent effect of inhibiting the effect 
of activated blood coagulation factor X. . 
[0006] Another object of the present invention is to provide compounds having an effect of specifically inhibiting the 
effect of activated Wood coagulation factor X, which can be orally administered. 

[0007] Still another object of the present invention is to provide a Wood-coagulation inhibitor or an agent for preventing 
AO or treating thrombosis or embolism, which contains one of the above-described compounds. 

[0008] After intensive investigations made under these circumstances, the inventors have found that specified new 
benzamidine derivatives have an excellent effect of inhibiting activated Wood coagulation factor X and are usable for 
preventing and treating various diseases caused by thrombi and emboli. The present invention has been completed on 
the basis of this finding. Namely, the present invention relates to benzamidine derivatives of following general formula 
45 (1 ) or pharmaceutical^ acceptable salts thereof and blood coagulation inhibitors containing them as the active ingredi- 
ents; 
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atoms halogeno groups, amino group, mono- or dialkylamino groups having 1 to 6 carbon atoms, arylamino groups 
having 4 to 6 carbon atoms, alkoxycarbonylamino groups having 2 to 7 carbon atoms, aminoalky" groups having 1 
to 3 carbon atoms, mono- or dialkylaminoalkyl groups having 2 to 7 carbon atoms. N-alkyl-N-alkoxycarbonylami- 
noalkyl groups having 4 to 10 carbon atoms, piperidyloxy group, acylpiperidyloxy groups having 6 to 9 carbon 
atoms which may be substituted with an amino group, iminoalkylpiperidyloxy groups having 7 to 10 carbon atoms, 
alkoxycarbonylpiperidyloxy groups having 8 to 1 4 carbon atoms, pyrrolidyloxy group, iminoalkylpyrrolKlyloxy groups 
having 6 to 9 carbon atoms, alkoxycarbonylpyrrolidyloxy groups having 7 to 1 3 carbon atoms, hydroxycarbonylalkyl 
groups having 2 to 7 carbon atoms, alkoxycarbonylalkyi groups having 3 to 8 carbon atoms, hydroxycarbonylalke- 
nyl groups having 3 to 7 carbon atoms, alkoxycarbonylalkenyl groups having 4 to 8 carbon atoms, aryl groups hav- 
ing 4 to 10 carbon atoms, arylalkenyl groups having 6 to 12 carbon atoms, alkpxyl groups having 1 to 10 carbon 
atoms, nitro group, trifluoromethyl group, alkyl groups having 3 to 8 carbon atoms, aryisulfonyl groups having 4 to 
10 carbon atoms arylalkyl groups having 5 to 12 carbon atoms, piperazinecarbonyl group, iminoalkylpiperazine- 
carbonyl groups having 7 to 10 carbon atoms, piperazinesulfonyl group, iminoalkylpiperazinesurfonyl groups hang 
6 to 9 carbon atoms, benzylsultonylamino group, piperidylalkyl groups having 6 to 9 carbon atoms, iminoalkylpipen- 
dylalkyl groups having 8 to 12 carbon atoms, piperididenealkyl groups having 6 to 9 carbon atoms, iminoalkylpipe- 
rididenealkyl groups having 8 to 12 carbon atoms, guanidino group, phosphono group, dialkoxyphosphoryl groups 
having 2 to 9 carbon atoms, monoalkoxyhydroxyphosphoryl groups having 1 to 4 carbon atoms, ammoethyloxy 
group, dialkylaminosulfonyl groups having 3 to 6 carbon atoms and dialkylguadinino groups having 2 to 4 carbon 

wher?L is an organic group of formulae (2) to (4), alternatively. V represents an organic group of following formula 
(6): 

O 

R-N-CH-C- 
R 3 R 2 

(6) 



wherein R 1 represents a hydrogen atom, an alkoxycarbonyl group or methyl group. R represents a hydrogen atom 
or methyl group, butyl group, benzyl group, aminobutyl group, hydroxycarbonylethyl group, hydroxycarbonylpropyl 
group or imidazolylmethyl group, and R 3 represents a hydrogen atom or pyridyl group;. 
35 Y represents a group of any of the following formulae (7), (8). (9). (10) and (11): 

-(CH 2 ) r .-0 (CH,) n -S- -CH 2 -CH 2 - 

(7) (8) (9) 

n 

— CH=CH— 

(10) (11) 



— C-N- 
H 



n in formulae (7) and (8) represents an integer of 1 to 3. and 

Z represents a hydrogen atom, an alkyl group having 1 to 6 carbon atoms, a halogeno group or a group of any of 
following formulae (12-1). (12-2) and (12-3): 
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wherein R 4 represents a carboxyi group or an aryl group having 4 to 1 0 carbon atoms, R 5 represents an alkyl group 
having 1 to 6 carbon atoms, R 6 represents a hydrogen atom, an alkyl group having 1 to 6 carbon atoms or an 
alkoxyl group having 1 to 7 carbon atoms, and R 7 represents a hydrogen atom or an alkyl group having 1 to 6 car- 
bon atoms. 

Best Mode for Carrying Out the Invention 

20 [0009] In the compounds of general formula (1), the following compounds are preferred: The benzamidine derivatives 
of general formula (1) or pharmaceutical^ acceptable salts thereof, wherein L represents an organic group of any of 
formulae (2) to (5); W in above formula (2) represents a hydrogen atom, an alkyl group having 1 to 6 carbon atoms, an 
aryl group having 4 to 10 carbon atoms, an aralkyl group having 5 to 12 carbon atoms; and W in formulae (3) and (5) 
represents a hydrogen atom; D in formula (3) represents a bond to Y in general formula (1) and D' represents a hydro- 
ps gen atom; 

X represents a hydrogen atom, carboxyi group, methoxycarbonyl group, ethoxycarbonyl group or methyl, ethyl or 
benzyl group which may have a substituent which is selected from among carboxyi group, alkoxycarbonyl groups 
having 2 to 7 carbon atoms, alkylsulfonyloxy groups having 1 to 6 carbon atoms, piperidyloxy group, iminoalkyl- 

30 piperidyloxy groups having 7 to 1 0 carbon atoms, alkoxycarbonylpiperidyloxy groups having 8 to 1 4 carbon atoms, 
piperidylalkyl groups having 6 to 8 carbon atoms, iminoalkylpiperidylalkyl groups having 8 to 11 carbon atoms, 
alkoxycarbonylpiperidylalkyl groups having 9 to 15 carbon atoms, pyrrolidyloxy group, iminoalkylpyrrolidyloxy 
groups having 6 to 9 carbon atoms, alkoxycarbonylpyrrolidyloxy groups having 7 to 13 carbon atoms, amidino 
group, hydroxyl group, halogeno groups, indolyl group and alkyl groups having 1 to 3 carbon atoms; and X and W 

35 in formula (2) may be bonded together to form a ring and. in this case, -W-X- represents an ethylene group, trimeth- 
ylene group or tetramethylene group; 

when L is an organic group of formula (2) or (3), V represents a hydrogen atom, a benzoyl group having a substit- 
uent. a benzenesulfonyl, 2-naphthalenesulfonyl, camphorsulfonyl, cinnamoyl, piperidinecarbonyl. phenylacetyl, 
quinuclidinylaminoacetyl, quinuclidiniumylacetyl. indolecarbonyl, phenylthiocarbonyl or benzimidoyl group which 

40 may have a substituent, or an alkanesulfonyl group having 1 to 6 carbon atoms, which may have a substituent; 

when L is an organic group of formula (4). V represents a benzoyl group having a substituent, a 2-naphthaIenesul- 
fonyl, camphorsulfonyl, cinnamoyl. piperidinecarbonyl. phenylacetyl, quinuclidinylaminoacetyl. quinuclidiniumy- 
lacetyl, indolecarbonyl, phenylthiocarbonyl or benzimidoyl group which may have a substituent, or an 
alkanesulfonyl group having 1 to 6 carbon atoms, which may have a substituent; when L is an organic group of for- 

45 mula (5). V represents an aryl group having 4 to 10 carbon atoms, which may have a substituent; 

when L is an organic group of any of formulae (2) to (5) and V has a substituent. the substituent is selected from 
among carboxyi group, alkoxycarbonyl groups having 2 to 7 carbon atoms, carbamoyl group, mono-or dialkylcar- 
bamoyl groups having 2 to 7 carbon atoms, amidino group, mono- or dialkylamidino groups having 2 to 7 carbon 
atoms, acyl groups having 1 to 8 carbon atoms, halogeno groups, amino group, mono- or dialkylamino groups hav- 

so ing 1 to 6 carbon atoms, arylamino groups having 4 to 6 carbon atoms, alkoxycarbonylamino groups having 2 to 7 
carbon atoms, aminoalkyl groups having 1 to 3 carbon atoms, mono- or dialkylaminoalkyl groups having 2 to 7 car- 
bon atoms. N-atty-N-a!koxycaroony!aminoalkyl groups having 4 to 10 carbon atoms, piperidyloxy group, imi- 
noalkylpiperidyloxy groups having 7 to 10 carbon atoms, alkoxycarbonylpiperidyloxy groups having 8 to 14 carbon 
atoms, pyrrolidyloxy group, iminoalkylpyrrolidyloxy groups having 6 to 9 carbon atoms, alkoxycarbonylpyrrolidyloxy 

55 groups having 7 to 13 carbon atoms, hydroxycarbonylalkyl groups having 3 to 7 carbon atoms, alkoxycarbonylalkyl 
groups having 4 to 8 carbon atoms, hydroxycarbonylalkenyl groups having 2 to 7 carbon atoms, alkoxycarbonyla- 
Ikenyl groups having 3 to 8 carbon atoms, aryl groups having 4 to 10 carbon atoms, arylalkenyl groups having 6 to 
12 carbon; atoms, alkoxyl groups having 1 to 10 carbon atoms, nitro group, trifluoromethyl group, alkyl groups hav- 
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ing 3 to 8 carbon atoms, arylsulfonyl groups having 4 to 10 carbon atoms, arylalkyl groups having 5 to 12 carbon 
atoms, piperazinecarbonyl group, iminoalkylpiperazinecarbonyl groups having 7 to 10 carbon atoms, piperazinesul- 
fonyi group, iminoalkylpiperazinesulfonyl groups having 6 to 9 carbon atoms, benzylsulfonylamino group, piperidy- 
lalkyl groups having 6 to 9 carbon atoms, iminoalkylpiperidylalkyl groups having 8 to 12 carbon atoms. 
5 piperididenealkyl groups having 6 to 9 carbon atoms, iminoalkylpiperididenealkyl groups having 8 to 12 carbon 

atoms, guanidino group, phosphono group, dialkoxyphosphory! groups having 2 to 9 carbon atoms, monoalkoxyhy- 
droxyphosphoryl groups having 1 to 4 carbon atoms and aminoethyloxy group. 

When L is an organic group of formulae (2) to (4), alternatively V represents an organic group of formula (6); 
10 . ' 

Y represents a group of any of formulae (7). (8). (9), (10) and (1 1 ). and n in formula (7) represents 1 or 2, and q in 
formula (8) represents 1 . and 

Z represents a hydrogen atom, an alkyl group having 1 to 6 carbon atoms, a halogeno group or a group of formula 
(12-1) wherein R 4 represents a carboxyl group or an aryl group having 4 to 10 carbon atoms. 

15 

[001 0] In this connections, preferred benzamidine derivatives or pharmaceutically acceptable salts thereof are those 
of general formula (1) wherein when V has a substituent, the substituent is selected from among carboxyl group, meth- 
oxycarbonyl group, ethoxycarbonyl group, carbamoyl group, amidino group, acetyl group, bromine atom, amino group, 
methylamino group, t-butoxycarbonylamino group, aminomethyl group, (methylamino)methyl group, (N-t-butoxycarbo- 

20 nyl-N-methylamino)methyl group, 4-piperidyloxy group, 1-acetimidoyl-4-piperidyloxy group, 3-pyrrolidyloxy group, 1-t- 
butoxycarbonyl-3-pyrrolidyloxy group. 2-carboxylethenyl group, 2-(ethoxycarbonyl)ethenyl group, dimethylcarbamoyl 
group. N-ethyl-N-methylcarbamoyl group, 2-imidazolinyl group. 1 -piperidinecarbonyl group. N,N-di methyl amidino 
group, 2-(tetrahydropyrimidinyl) group, 1 -pyrrolidinecarbonyl group, 2-(4-pyridyl)vinyl group, 1 -pyrrole group, cyclohex- 
yloxy group, diethylamino group, 2-(4-pyridyl)ethyl group, isopropyl group, 1-pyrrolidyl group, benzoyl group, benze- 

25 nesulfbnyl group, benzyl group, 4-pyridyl group, dimethylamino group, 1 -piperidinyl group, phenoxy group. 1- 
piperazinecarbonyl group, 1-acetimidoyl-4-piperazinecarbonyl group, (4-pyridyl)amino group, methylcarbamoyl group, 
phenyl group, cyclohexyl group. 1 -piperazinesurfonyl group, l-acetimidoyl-4-piperazinesulfonyl group, 4-(pyri- 
dyl)methyl group, 4-piperidylidenemethyl group, 4-piperidylmethyl group. 1-acetimidoyl-4-piperidylidenemethyl group, 

1- acetimidoyl-4-piperidylmethyl group. 2-imidazolyl group, 1-phenoxycarbonyl-4-piperidyloxy group, monoethoxyhy- 
30 droxyphosphoryl group, diethoxyphosphoryl group, chlorine atom, 1 -(aminoacetyl)-4-piperidyloxy group, trif luoromethyl 

group, benzylsulfonylamino group, guanidino group, phosphono group and aminoethyloxy group. 

[001 1 J In this connections, preferred benzamidine derivatives or pharmaceutically acceptable salts thereof are those 

of general formula (1) wherein W is hydrogen atom, methyl group or benzyl group. 

[0012] In this connections, preferred benzamidine derivatives or pharmaceutically acceptable salts thereof are those 
35 of general formula (1) wherein when X has a substituent. the substituent is selected from among carboxyl group, meth- 
oxycarbonyl group, ethoxycarbonyl group, ethanesulfonyloxy group, butanesulfonyloxy group. 4-piperidyloxy group. 1- 
acetimidoyl-4-piperidyloxy group, 1-benzyloxycarbonyl-4-piperidyloxy group, 4-piperidylmethyl group, (l-acetimidoyl-4- 
piperidyl)methyl group, 1 -acetimidoyl-3-pyrrolidyloxy group, isopropyl group, 3-indoiyl group and iodine atom. 
[0013] In this connections, preferred benzamidine derivatives or pharmaceutically acceptable salts thereof are those 
40 of general formula (1) wherein Z is any of hydrogen atom, iodine atom, methyl group, 2-carboxy-2-oxoethyl group and 

2- (2-furyl)-2-oxoethyl group. 

[001 4] Alternatively, preferred benzamidine derivatives or pharmaceutically acceptable salts thereof are those of gen- 
eral formula (1) wherein L represents an organic group of formula (2) wherein W represents a hydrogen atom, an alkyl 
group having 1 to 6 carbon atoms, an aryl group having 4 to 1 0 carbon atoms or an aralkyl group having 5 to 1 2 carbon 
45 atoms; 

X represents a hydrogen atom, carboxyl group, methoxycarbonyl group, ethoxycarbonyl group or methyl, ethyl or 
benzyl group which may have a substituent which is selected from among carboxyl group, alkoxycarbonyl groups 
having 2 to 7 carbon atoms, alkylsulfonyloxy groups having 1 to 6 carbon atoms, piperidyloxy group, iminoalkyl* 

so piperidyloxy groups having 7 to 10 carbon atoms, alkoxycarbonylpiperidyloxy groups having 8 to 14 carbon atoms, 
piperidylalkyl groups having 6 to 8 carbon atoms, iminoalkylpiperidylalkyl groups having 8 to 1 1 carbon atoms, 
alkoxycarbonylpiperidyfalkyl groups having 9 to 15 carbon atoms, pyrrolidyloxy-group. iminoalkylpyrrolidyloxy 
groups having 6 to 9 carbon atoms and alkoxycarbonylpyrrolidyloxy groups having 7 to 1 3 carbon atoms. V repre- 
sents a hydrogen atom, a benzoyl group having a substituent, a benzenesuHonyl, 2-naphthalenesulfonyl, cam- 

55 phorsulfonyl, cinnamoyl, piperidinecarbonyl. phenylacetyl, quinuclidinylaminoacetyl orquinuclidiniumylacetyl group 
which may have a substituent, or an alkanesulfonyl group having 1 to 6 carbon atoms, which may have a substitu- 
ent; 

when V has a substituent, the substituent is selected from among carboxyl group, alkoxycarbonyl groups having 2 
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to 7 carbon atoms, aminoalky, groups having 1 to 3 ^ 

atoms. N-alkyl-N-alkoxyoarbonylaminoalky. ^^^J^^Z^ Ling 8 to 14 carbon atoms, 
piperidyioxy groups having 7 to 10 carbon ^J^SS altoycarbony^yrrolidyloxy groups 
Pynolidyloxy group. ^•^^^^^ ^vfngl^ 7 Srbon atoms, alkoxyca^nyialkyl 1 groups 

" Tn^ 



having 7 to 13 carbon 
having 4 to 8 carbon atoms 



10 



groups having 4 to 8 carbon atoms; or . hydrogen atom, an alkoxycarbonyl group or 

V represents ar .organic ^^^^ S^ aSnobuty. group, hydroxycarbonylethyl 
methyl group; R represents methyl group i °*y\ 9 r °?\ ' % r3 repreS ents a hydrogen atom; 



group 
atoms 



20 



25 



,0015, ,»isconnect^^ 

ot general formula (1) wherein when V has a subsMuent thesub strtue^ gr bromjne ^ amno 

oxycarbony. group, ethoxycarbony. ^^^Z^^^P. (methylamino)methyl group. (N-t-butoxy- 
group. methylamino group. y tem ' no .^^ m SLoylXpiperidyloxy group. 3-pyrrolidyloxy group. 

piperidrtmeW jroup and 1 «« lm |?S* 3 ^'*JS^^ or rt^™K»i*a«» aecepKUe sails tl>e.*of ate mos. 

Ira. formula (1) wherein U represents ^^^^ Jjj atom> a carboxyalkyl group having 2 or 3 
atom or an alky! group having 1 to 6 carbon atoms * JJ^J v represen ts a benzoyl, pyridinecarbonyl or 

carbon aton* or an alkoxyca^^^ altoxycarbonyl groups 

piperidinecarbonyl group having a substituent which .s sj e «^ ™ » , 2 to 7 atoms. am.d.no 
Saving 2 to 7 carbon atoms, carbamoyl group. ZTc^^T^S^*^^ to 8 carbon atoms, halogeno 
group mono- or dialkylamidino groups havrng 2 to 7 carbon atom* acyi group ^ hatf jng 4 to 6 carbon 

groups, amino group, mono- or dialkytarrcno , ^^^I^^^TpTha^ 1 to 3 carbon atoms, mono- 
atoms, alkoxycarbonylamino groups having 2 to 7 ca*^^^^ 

or dialkylaminoalkyl groups having 2 ^^^'^^^ITo carbon atoms, a.koxycarbonylpiperidy.oxy 
bon atoms, piperidyioxy group. '^^^^^^SSlpyrrolidyloxy groups having 6 to 9 carbon atom*, 
groups having 8 to 14 carbon atoms. pynoWyioxy ^^^^^Zr^^lky. groups having 2 to 7 carbon 
alkoxycarbonylpyrrolidyloxy groups havrng tSS^rtS. hydroxycarbonylalkenyl groups having 3 to 7 carbon 
atoms, alkoxycarbonylalkyl groups hav,ng3 to 8 c .rbon ^SmS, groups having 4 to 10 carbon atoms, arytelkenyl 
atoms, ailkoxycarbonylalkenyl groups ^♦""JJ'J atoms , nitro group , trif luoromethyl group, 

groups having 6 to 12 carbon atoms, alkoxyr 0W£m 1 JBio £ groups ^5 to 

alkyl groups having 3 to 8 carbon atoms, arylsulfony JOWsImjWJW g hgvj 7 10 10 atoms, p-per- 

12 caTbon atoms, piperazinecarbony. 9'°*™^ benzylsulfonylamino group pip- 

azinesulfenyl group. irninoalMP'Pera^ havj 8 t0 12 carbon atoms, 

eridylalkyl groups having 6 to 9 carbon ^^'^^S'^S^Jm gToups having 8 to 12 carbon atoms, 
piperididenealkyl groups having 6 to 9 ^ *™£ 2 ^c2tS)n atoms, monoalkoxyhydroxyphos- 

sbsaw 9roups " vin9 3 to 6 

Ks and dialky Iguadinino groups having 2 to 4 carbon atoms; 
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o o 

-C-C-C-O-R" 



(1 2-2- J) 



O 

Hfjl-C-R' 

-OC-C-O-R 7 
H 6 



(12-3) 



wherein R 51 represents a hydrogen atom or an alkyl group having 1 to 6 carbon atoms. R 6 represents a hydrogen 
atom, an alkyl group having 1 to 6 carbon or an alkoxyl group having 1 to 7 carbon atoms, and R 7 represents a 
hydrogen atom or an alkyl group having 1 to 6 carbon atoms. 



[0020] In this connections, preferred benzamidine derivatives or pharmaceutically acceptable salts thereof are those 
of general formula (1) wherein L represents an organic group of formula (2). 

[0021] In this connections, preferred benzamidine derivatives or pharmaceutically acceptable salts thereof are those 
of general formula (1) wherein L represents an organic group of formula (2). W in formula (2) represents a hydrogen 
atom or an alkyl group having 1 to 6 carbon atoms; X represents a hydrogen atom, a carboxyalkyl group having 2 or 3 
carbon atoms or an alkoxycarbonylaJkyl group having 3 to 6 carbon atoms. V represents a benzoyl, pyridinecarbonyl or 
piperidinecarbonyl group having a substituent which is selected from among carbamoyl group, mono-or dialkylcar- 
bamoyl groups having 2 to 7 carbon atoms, amidino group, mono- or diaikylamidino groups having 2 to 7 carbon atoms, 
acyl groups having 2 to 8 carbon atoms, dialkylamino groups having 2 to 6 carbon atoms, arylamino groups having 4 to 
6 carbon atoms, dialkylaminoalkyl groups having 3 to 7 carbon atoms, piperidyloxy group, iminoalkylpiperidyloxy groups 
having 7 to 10 carbon atoms, pyrrolidyloxy group, iminoalkylpyrrolidyloxy groups having 6 to 9 carbon atoms, aryl 
groups having 4 to 10 carbon atoms, arylalkenyl groups having 6 to 12 carbon atoms, alkoxyl groups having 1 to 10 car- 
bon atoms, alkyl groups having 3 to 8 carbon atoms, arylsulfonyl groups having 4 to 10 carbon atoms, iminoalkylpiper- 
azinecarbonyl groups having 7 to 10 carbon atoms, iminoalkyipiperazinesulfonyl groups having 6 to 9 carbon atoms, 
piperidylalkyl groups having 6 to 9 carbon atoms, iminoalkylpiperidylalkyl groups having 8 to 12 carbon atoms, piperid- 
idenealkyl groups having 6 to 9 carbon atoms, iminoalkylpiperididenealkyl groups having 8 to 12 carbon atoms and gua- 
nidino group. 

[0022] In this connections, preferred benzamidine derivatives or pharmaceutically acceptable salts thereof are those 
of general formula (1) wherein L represents an organic group of formula (2) wherein W represents a hydrogen atom or 
methyl group. X represents a hydrogen atom, a carboxyalkyl group having 2 or 3 carbon atoms or an al koxy carbon yla- 
Ikyl group having 3 to 6 carbon atoms, 

V represents 1 -(pyridyl)-piperidine-4-carbonyl group or benzoyl group having a substituent which is selected from 
among dialkylcarbamoyl groups having 3 to 7 carbon atoms, diaikylamidino groups having 3 to 7 carbon atoms, 
benzoyl group, dialkylamino groups having 2 to 6 carbon atoms, pyridylamino group, iminoalkylpiperidyloxy groups 
having 7 to 10 carbon atoms, iminoalkylpyrrolidyloxy groups having 6 to 9 carbon atoms, pyridyialkyl groups having 
6 or 7 carbon atoms, iminoalkylpiperidylalkyl groups having 8 to 12 carbon atoms, iminoalkylpiperididenealkyl 
groups having 8 to 1 2 carbon atoms and guanidino group; 

Y represents a group of formulae (7) wherein n represents an integer of 1 ; and 
Z represents a hydrogen atom or a group of formula (12-2-1). 



[0023] In this connections, preferred benzamidine derivatives or pharmaceutically acceptable salts thereof are those 
of general formula (1) wherein L represents an organic group of formula (2) wherein W represents a hydrogen atom; X 
represents a hydrogen atom, a carboxyalkyl group having 2 or 3 carbon atoms or an alkoxycarbonylalkyl group having 
3 to 6 carbon atoms, 



V represents 1-(4-pyridyl)-piperidine-4-carbonyl group or benzoyl group having a substituent at the p-position, 
which substituent is selected from among dimethylcarbamoyl group, (pyrrolidine-l-yl)carbonyl group, N.N-dimeth- 
ylamidino group, (pyrro!idine-1-yl)(imino)methyl group, benzoyl group, 1-pyrrolidyl group. 4-pyridylamino group. 1- 
acetimidoyl-4-piperidyloxy group, 4-pyridylethyl group and guanidino group; 

Y represents a group of formula (7) wherein n represents an integer of 1 ; and 
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Z represents a group of formula (12-2-1). 



10 



15 



20 



25 



X represents a carboxyalky. group having 2 or 3 carbon atoms or alkoxycarbonyla.kyl group having 3 to 6 cartoon 

noalkylpiperidyloxy groups having 7 to 10 carbon atoms; . 

Y represents a group of formula (7) wherein q represents an integer of 1 . and 

Z represents a group of any one of formulae (12-2-1) and (12-3). 

eral formula (1) wherein L represents an organic group of formula (2) wherein. 

xZtsTs a" Slaving a substituent which is selected from among carboxyl group 

having 1 2 naohtha | e nesulfonyl camphorsulfonyl, cinnamoyl. piperidmecarbonyl. pheny- 

and monoalkoxyhydroxyphosphoryl groups having 1 to 4 carbon toms; 

formulae (12-1). (12-1) and (12-3). 

[00291 in this connections, preferred benzamidine derivatives or pharmaceutical* acceptable salts thereof are those 
of general formula (1) wherein: 
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1 to 6 carbon atoms; 

Y represents a group of formula (7) wherein q represents an integer of 1, and 
Z represents a hydrogen atom or a group of formula (12-1). 

[0030] More concretely, preferred compounds are those described in the Examples, which by no means limit them. 
Particularly preferred benzamidine derivatives are those selected from the group consisting of (3R)-3-(4-amidinoben- 
zoylamino)-4-[5-amidino-2-(2-carboxy-2-oxoethyl)phenoxy]butanoic acid, (3R)-4-[5-amidino-2-(2-carboxy-2-oxoe- 
triy0phenoxy]-3-(4-dimethylcarbamoylbenzoylamino)butanoic acid, (3 R)-4-[5-amidino-2-(2-carboxy-2 - 

oxoethyl)phenoxy]-3-(4-carboxybenzoylamino)butanoic acid, (3R)-4-[5-amidino-2-(2-carboxy-2-oxoethyl)phenoxy]-3- 
[4-(pyrrolidineO<aibonyl)benzoylamino]lxjtanoicacid, (3R)-4-[5-amidino-2-(2-c^rboxy-2-oxoethyl)phenoxyJ-3-[4-(1-(1- 
iminoethyl)piperidyl-4-oxy)benzoylamino]butanoic acid and (3R)-4-[5-amidino-2-(2-carboxy-2-oxoethyl)phenoxy]-3-[4- 
(pyrrolidine-1 -sulfonyl)benzoylamino]butanoic acid, and pharmaceutical^ acceptable salts thereof. 
[0031] Compounds of Examples 79, 213 and 206 are preferred. Compound of Example 193, (3R)-4-[5-amidino-2-(2- 
carboxy-2<>xoethyl)phenoxy]-3-[4-to^ acid of Example 191 and compounds 

of Examples 215. 205 and 7 are also preferred. 

[0032] The amidino group of the compounds of general formula (1) may be protected by a suitable protecting group. 
[0033] The alky! groups in the present invention may be branched or have a ring. For example, the alkyl groups 
include cyclohexylmethyl group or the like. The term "aryl" herein involves not only aromatic cyclic hydrocarbon groups 
but also heterocyclic aromatic groups having one to three hetero atoms selected from among O, N and S. Examples of 
the aryl groups include phenyl, pyridyl. imidazolyl and pyrrolyl groups. An example of the arylalkenyl groups is 2-(4-pyri- 
dyl)vinyl group. The dialkylamidino groups include N,N<fialkylamidino groups and N,N-dialkylamidino groups. The two 
alkyl groups in the dialkylcarbamoyl, dialkylamidino, dialkylamino. dialkylaminoalkyl, dialkylaminosulfonyl and dialkyl- 
guanidino groups may be bonded together to form a ring. In those groups, one of CH 2 's may be replaced by O, NH or 
S, and CH 2 -CH 2 may be replaced by CH=CH. For example, the dialkylcarbamoyl groups include pyrrolidine- 1-carbony I 
group, the dialkylamidino groups include 2-imidazoline-2-yl group and (pyrrolidine- 1 -yl)(imino)methyl group, and dialkyl- 
guanidino groups include imidazolinne-2-amino group. The acyl groups include not only alkylcarbonyl groups but also 
arylcarbonyl groups. For example, acyl groups having 1 to 8 carbon atoms include benzoyl group. The alkoxyl groups 
include not only alkyloxy groups but also aryloxy and aralkyloxy groups. For example, the alkoxyl groups include 
cyclohexyloxy and phenoxy groups, and the alkoxycarbonyl groups include benzyloxycarbonyl group. 
[0034] The term "aryP herein indicates not only aromatic hydrocarbon ring groups but also aromatic heterocyclic ring 
groups. For instance, the arylalkenyl groups include 2-(4-pyridyl)vinyl group. The dialkylamidino groups include N.N- 
dialkylamidinp groups and N,N'-dialkylanrtdino groups. The two alkyl groups in the dialkylcarbamoyl, dialkylamidino. 
dialkylamino and dialkylaminoalkyl groups may be bonded together to form a ring. For instance, the dialkylcarbamoyl 
groups include, for example, 1-pyrrolidinecarbonyl group; and the dialkylamidino groups include, for example, 2-imida- 
zoline-2-yl group. The alkoxyl groups include not only alkyloxy groups but also aryloxy groups. For instance, examples 
of the alkoxycarbonylpiperidyloxy groups include, for example, 1-phenoxycarbonyl-4-piperidyloxy group. 
[0035] The compounds of the present invention may have an asymmetric carbon atom. Those compounds include 
mixtures of various stereoisomers such as geometrical isomers, tautomers and optical isomers, and those isolated 
therefrom. 

[0036] The description will be made on typical processes for producing the compounds (1 ) of the present invention. 

[Process for producing compounds of general formula (1) wherein L is represented by formula (2)] 

[0037] A benzonitrile derivative (14) can be obtained by reacting an aminoalkyl halide (13), in which nitrogen is pro- 
tected with, for example, benzyloxycarbonyl group or t-butoxycarbonyl group, with 3-cyanophenol in the presence of a 
base such as potassium carbonate in a solvent such as dimethylformamide. The protective group on the nitrogen of the 
obtained benzonitrile derivative (14) can be removed with an acidic solution such as 4 N hydrogen chloride solution in 
dioxane to obtain an amine (15). 



X base Prot-N-^CHs-O^^^ 

Prot-N- L CH 2 -Hal »- 

H HO, 





en) : (14) CN 



TO 



CN 



X 

H-N-^CHa-O 
■ H 
' 5 acid solution 




(15) CN 
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25 



30 



,*„.* Pro. repress a pnactM m auoh «a Boo gtoup ot Z 9 ,<w. and Hal ,»r««8 a 
XtWa™ne in a solvent auch as dim«h»«o.man*ie to obtam an amaa (16). 
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10 



H 



06) 




alkylating agent V-N— CH 2 -0 



base 



CN ' 



(17) 




r5 [0041] The cyano group of the amide (17) thus obtained can be converted into amidino group by reacting it with an 
alcohol such as ethanol containing a hydrogen halide such as hydrogen chloride and then reacting the product with 
ammonia. Thus, a benzamidine derivative (18) of general formula (1) wherein Y is represented by the above formula (7) 
and Z is a hydrogen atom can be obtained. 



20 



25 



V-N— u CH 2 -0 

& If 



(17) 




1 > hydrogen halide/ y. 

alcohol . | _ 

V-N— L CH 2 -0 

l 

9- W 



2) ammonia 



CN 
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(18) HN^NH 2 
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[0042] When a compound of general formula (1) wherein 2 is 2-oxo-2-carboxyethyl group is to be produced. 5-cyano- 
2-iodophenol used as the starting material is converted into a 4-iodobenzonitrile derivative (19) in the same manner as 
in the production of compound (16) described above, and then this compound is condensed with methyl 2-acetylami- 
noacrylate by, for example. Heck reaction to obtain an acrylic acid derivative (20). Then the cyano group is converted 
into amidino group as mentioned above, and the both the ester part and enamino part on the substituent at the 4-posi- 
tion are simultaneously hydrolyzed to obtain a benzamidine derivative (21) of general formula (1) wherein Y is repre- 
sented by above formula (7) and Z represents 2-oxo-2-carboxyethyl group. 



NHAc 
f^COjMe 



i 

W 



CH2 "°l^l V Heck react f on V-N^CH 2 -0^^ 

(29) tim CN 

O 



(20) 



alcohol 



1 )hydrogen halide y _ N ^ QH 

-*- W 



2) ammonia 



(2]) HN^NH 2 
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[Process for producing compounds of general formula (1 ) wherein L is represented by formula (3)] 

[0043] A benzonitrile derivative (23) is obtained from a 3-nitrophenylalkyl halide (22) in the same manner as in the 
production of compound (14) described above, and then this derivative (23) is reacted with, for example, zinc in a sol- 
5 vent such as acetic acid to obtain an amine (24). The amine (24) is acylated or sulfonylated in the same manner as in 
the production of compound (1 6) described above and then the cyano group is converted into amidino group also in the 
same manner as that described above to obtain a benzamidine derivative of general formula (1) wherein Y is repre- 
sented by the above formula (7) and Z is hydrogen atom. 



15 



20 



25 




30 

[Process for producing compounds of general formula (1) wherein L is represented by formula (4)] 

[0044] When a compound of general formula (1) wherein V represents a benzoyl group having a substituent is to be 
produced, for example, an oxoalkyl halide (25) is produced in the same manner as that in Example 63 given below, and 
35 then a benzonitrile derivative (26) is obtained in the same manner as in the production of compound (14) described 
above. In this case, the ketone of the oxoalkyl halide (25) may be protected by converting it into, for example, an acetal 
prior to the reaction. By converting the cyano group of the benzonitrile derivative (26) into amidino group in the same 
manner as that described above, a benzamidine derivative of general formula (1) wherein Y is represented by the above 
formula (7) and 2 is hydrogen atom can be obtained. 

40 



45 




wherein R represents a substituent; and Hal represents a halogen atom. 

55 [Process for producing compounds of general formula (1) wherein L is represented by formula (5)] 

[0045] For example, a carboxylic acid (27) is produced as described in Example 67 given below, and this compound 
is activated by reacting it with ethyl chioroformate or the like in the presence of a base and then the activated compound 
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is reacted with a suitable amine to obtain an amide (28). By converting the cyano group into amidino group in the same 
manner as that described above, a benzamidine derivative of general formula (1) wherein Y is represented by the above 
formula (7) and Z is hydrogen atom can be obtained. 

O ° 

uoJyL_/rH 1 -O ^ 1. activating V - N _li (CH 2 ) 3 -0 

HO-6 — (CH 2 ) 3 'V^i agent h 





10 2. amine | 

(27) ™« (28} CN 



15 

[0046] The benzamidine derivatives of the present invention can be produced also by a process comprising the fol- 
lowing steps: 

[0047] A benzonitrile derivative (30) can be obtained by reacting an aminoalkyl alcohol (29), in which nitrogen is pro- 
20 tected with, for example, benzyloxycarbonyl group or t-butoxycarbonyl group, and 3-cyano-5-iodophenol with, for exam- 
ple, an azodicarbonyl compound such as diethyl diazocarboxylate in the presence of, for example, triphenylphosphine 
in a solvent such as THF. The protective group on the nitrogen of the obtained benzonitrile derivative (30) can be 
removed with an acidic solution such as 4 N hydrogen chloride solution in dioxane to obtain an amine (31). 

25 I azodicarbonyl compound 

phosphine 



30 CN CN 

(30) 




Prot-N-C-C-O „ 
H H H 2 (I 




35 

acid solution 



40 

wherein Prot represents a protective group such as Boc group or Z group, and X represents a carboxyalkyl group having 
2 or 3 carbon atoms or an alkoxycarbonylalkyl group having 3 to 6 carbon atoms. 

[0048] Then amine (31) is condensed with a carboxylic acid (32) in the presence of a condensing agent and a base 
such as triethylamine in a solvent such as dichloromethane to obtain an amide (33). 

45 
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compound 
agent 



base 

(33) CN 



wherein A represents a subst'rtuent. 

[0049] Thus obtained amide (33) is condensed with an acrylic acid derivative such as methyl 2-acetamidoacrylate by. 
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for example. Heck reaction in a solvent such as acetonitrile to obtain an acrylic acid derivative (34). 



O 



HN-C-R 0 

1 O X HC-C-C-O-R' 



(T^Vc-N-CrC-0-Tr\ Heck reaction r v i 5 



75 



20 



25 



C33) CN ' C« 



[0050] "The cyano group can be converted into amidino group by reacting acrylic acid derivative (34) with an alcohol 
such as attend containing a hydrogen halide such as hydrogen chtoride art then reacting tte^>223h an ammS 
n,um salt such as ammonium carbonate. By these steps, benzamidine derivative (35) of genera^foTmu a (1 ) wher^ Z 
is represented by formula (1 2-3) given above can be obtained. 1 ' 



V^J H H H 2 ]j 




1 ) hydrogen halide 
alcohol 



30 *• 2 ) anmoniuni -carbonate 

A 

(34) 
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nUr^" 6 *^ (36) . ° f 96neral formula < 1 > wherein Z represents 2-carboxy-2-oxoethyl group can be 
produced by simultaneously hydrolvzing the ester part and enamino part in the substituent at the So tenza 
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[0052] The compounds of general formula (1) and salts thereof produced as described above can be isolated by the 
purification by a well-known method such as extraction, concentration, concentration under reduced pressure, extrac- 
tion with a solvent, crystallization, recrystallization, redissolution and chromatography. 

[0053] The salts of benzamidine derivatives of general formula (1) are pharmaceutical^ acceptable ones such as 
salts of them with mineral acids, e. g. hydrochloric acid, hydrobromic acid, sulfuric acid, nitric acid and phosphoric acid; 
and organic acids, e. g. formic acid, acetic acid, lactic acid, salicylic acid, mandelic acid, citric acid, oxalic acid, maleic 
acid, fumaric acid, tartaric acid, tannic acid, malic acid, touenesulfonic acid, methanesulfonic acid and benzenesulfonic 
acid. 

[0054] The compounds of general formula (1 ) and salts thereof are administered as they are or in the form of various 
medicinal compositions to patients. The dosage forms of the medicinal compositions are. for example, tablets, powders, . 
pills, granules, capsules, suppositories, solutions, sugar-coated tablets and depots. They can be prepared with ordinary 
pharmaceutical preparation materials by an ordinary method. For example, the tablets are prepared by mixing the ben- 
zamidine derivative, the active ingredient of the present invention, with any of known pharmaceutic acids such as inert 
diluents, e. g. lactose, calcium carbonate and calcium phosphate, binders, e. g. acacia, corn starch and gelatin, extend- 
ing agents, e. g. alginic acid, corn starch and pre-gelatinized starch, sweetening agents, e. g. sucrose, lactose and sac- 
charin, corrigents, e. g. peppermint and cherry, and lubricants, e. g. magnesium stearate, talc and carboxymethyl 
cellulose. 

[0055] When the benzamidine derivatives of general formula (1) are used as the anticoagulants, they can be admin- 
istered either orally or parenterally. The dose which varies depending on the age, body weight and conditions of the 
patient and the administration method is usually 0.01 to 1 .000 mg. preferably 0. 1 to 50 mg. per day for adults in the oral 
administration, and 1 \lq to 100 mg, preferably 0.01 to 10 mg, in the parenteral administration. 

[0056] The following Examples will further illustrate the present invention, which are only preferred embodiments of 
the invention and which by no means limit the invention. 

[0057] In the Examples, NMR spectra of the compounds of formula (1) wherein Z represents 2-carboxy-2-oxoethyl 
group in DMSO-d6 are those of a mixture of keto- and enol-forms. 

Example 1 

Synthesis of N-[2-(3-amidinophenoxy)ethyl]-4-amidinobenzthioamide bistrifluoroacetate: 
Stepl: 

Synthesis of t-butyl(2-bromoethyl) carbamate; 

[0058] 9.22 g (45 mmol) of 2-bromoethylamine hydrobromide was dissolved in 100 ml of dichloromethane. 7.64 g (35 
mmol) of di-t-butyl dicarbonate. 10.0 g (99 mmol) of triethylamine and 100 mg (0.82 mmol) of 4-(dim ethyl amino)pyridine 
were added to the resultant solution, and the obtained mixture was stirred overnight. After the treatment with dichlo- 
romethane as the extractant in an ordinary manner, the title compound was obtained. 

Yield: 5.99 g (26.7 mmol) (76 %). 

H-NMR (CDCI3) 6 1.45 (1H,s), 3.46 (2H. dt). 3.51 (2H,t), 4.95 (1H.br). 
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Step 2: . 

Synthesis of 3-[2-(t-butoxycarbonyIamino)ethoxy]benzon'rtrile: 

[0059] 5.85 g (29 mmol) of t-butyl(2-bromoethyi) carbamate was dissolved in 100 ml of dimethylformarnide 2 38 g 
(26.4 mmol) of 3-hydroxybenzonitrile, 3.04 g (53 mmol) of potassium carbonate and 4.31 g (53 mmol) of sodium iodide 
were added to the solution and the obtained mixture was stirred at 50*C for 6 hours. After the treatment with ethyl ace- 
tate as the extractant in an ordinary manner, the crude product was obtained. After the purification by silica gel column 
chromatography, the title compound was obtained. 

Yield: 3.33 g (13.3 mmol) (51%). 

H-NMR (CDCI3) 6 1.44 (1H, s), 3.55 (2H, t), 4.05 (2H, t), 4.95 (1H, brs), 7.12 (1H, d), 7.14 (1H, s), 7.26 (1H. d), 
7.38 (1H. t). 

is Step 3 

Synthesis of 3-(2-aminoethoxy)benzonitrile: 

[0060] 1 .41 g of 3-[2-(W3utoxycarbonylamino)ethoxy]benzonitrile was dissolved in 20 ml of 4 N solution of hydrogen 
chlor.de in dioxane. and the solution was stirred at room temperature for 2 hours. The solvent was evaporated The res- 
idue was suspended in dichloromethane, and the obtained suspension was filtered to obtain hydrochloride of the title 
compound. 

Yield: 0.89 g (4.48 mmol) (83 %). 

[0061 ] The hydrochloride was dissolved in 1 N aqueous sodium hydroxide solution. After the treatment with ethyl ace- 
tate as the extractant in an ordinary manner, the title compound was obtained. 

H-NMR (CDCI3) 6 3.10 (2H.t). 4.00 (2H. t). 7.15 (1H. d), 7.17 (1H, s). 7.25 (1 H, d). 7.37 (1 H. t). 
Step 4 

Synthesis of N-[2-(3-cyanophenoxy)ethyl]-4-cyanobenzamide: 

, J " 13 9 (7 68 mmol) 0f 4 " cyanoben2oic acid and 1.6 ml (14.1 mmol) of N-methylmorpholine were dissolved in 
30 ml of dimethylformarnide. 0.67 ml (7.05 mmol) of ethyl chloroformate was added to the solution under cooling with 
ice/water. After stirring for 5 minutes. 1.27 g (6.41 mmol) of 3-(2-aminoethoxy)ben 2 onHrile was added to the reaction 
mixture, and the obtained mixture was stirred at room temperature for one hour. After the treatment with ethyl acetate 
as the extractant in an ordinary manner, the title compound was obtained. 

Yield: 1 .29 g (4.43 mmol) (69 %). 
MS (FAB, m/z) 292 (MH+) 

(2H M J) fSopHQ™ (2H ' ^ 4 19 (2H ' X) - 6 78 (1H - bf) ' 7 - 14(1K d)l 717 (1H ' S >' 7 28 < 1H - d >- 7 39 ( 1H - *>• 7 75 
Step 5 

Synthesis of N-[2-(3-cyanophenoxy)ethyl]-4-cyanobenzthioamide: 

[0063] 1 .46 g (5.00 mmol)) of N-[2-(3-cyanophenoxy)ethyl]-4-cyanobenzamide was dissolved in 50 ml of toluene 3 03 
g (7.5 mmol) of 2.4-bis(4-methoxyphenyl)-1 .3-dithia-2.4-<liphosphetane-2,4-disulf ide was added to the solution and the 
obtained mixture was heated under reflux for 4 hours. The precipitate was removed by the filtration, and the solvent was 
evaporated under reduced pressure. The residue was purified by the silica gel column chromatography, and the title 
compound was obtained. 

Yield: 1.16 g (3.77 mmol) (75 %). 

H-NMR (CDCI3) 6 3.85 (2H, dt). 4.30 (2H. t). 7.15 (1H. d), 7.17 (1H, s), 7.24 (1H. d). 7.39 (1H. t). 7.65 (2H. d). 7.81 
(2H, d), 8.02 (1 H, br). 
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Step 6 

Synthesis of N-[2-(3-amidinophenoxy)ethy!]-4-amidinobenzthioamide bistrifluoroacetate: 

5 [0064] 1 . 1 6 g (3.77 mmol) of N-[2-(3-cyanophenoxy)ethyl]-4<yanobenzthioamide was dissolved in 1 8 ml of 4 N solu- 
tion of hydrogen chloride in dioxane. 2 ml of ethanol containing 30 % (w/v) of hydrogen chloride was added to the 
obtained solution. After stirring at room temperature for 96 hours, the solvent was evaporated under reduced pressure. 
The residue was dissolved in 20 ml of 10 % (w/v) solution of ammonia in ethanol, and the obtained solution was stirred 
at room temperature for 24 hours. The solvent was evaporated, and the residue was purified by the reversed-phase 

w high-performance liquid chromatography with silica gel. containing octadodecyl group chemically bonded thereto, as 
the filler. After the eiution with a mixed solvent of water and acetonitrile containing 0.1 % (v/v) of trifluoroacetic acid, the 
fraction of the intended product was freeze-dried to obtain the title compound. 

Yield: 909 mg (1 .59 mmol) (42 %). 
is MS (ESI, m/z) 342 (MH+) 

H-NMR (DMSO-d6) 6 4.12 (2H, dt), 4.41 (2H. t). 7.35 (1H, d), 7.40 (1H.d), 7.41 (1H, s). 7.55 (1H, t). 7.82 (2H, d), 
7.88 (2H, d), 9.20 (2H, br), 9.30 (4H. br), 9.39 (2H, br), 9.47 (1 H. t). 

Example 2 

20 

Synthesis of N-[2-(3-amidinophenoxy)ethyl]-4-carbamoylben2amide trifluoroacetate: 
Step 1 

25 Synthesis of benzyl -N-(2-bromoethyl)carbamate: 

[0065] 1 0 g (49 mmol) of 2-bromoethylamine hydrobromide and 1 5 ml of triethylamine were dissolved in dichlorometh- 
ane. 7.8 ml (49 mmol) of benzyl chloroformate was added to the obtained solution under cooling with ice, and they were 
stirred at room temperature. The reaction mixture was treated with dichloromethane as the extractant in an ordinary 
30 manner to obtain a crude product, which was purified by the silica ge! column chromatography to obtain the title com- 
pound. 

Yield: 10.6 g (41 mmol) (84 %) 

H-NMR (CDCI3) 6 3.45 (2H. t). 3.60 (2H, dt). 5.10 (2H, s), 5.20 (1H, brs). 7.30-7.38 (5H, m) 

35 

Step 2 

Synthesis of 3-(2-aminoethoxy)benzonitrile hydrobromide: 

40 [0066] 8 g of benzyl -N-(2-bromoethyl)carbamate, 3.7 g of 3-hydroxybenzonitrile, 4.3 g of calcium carbonate, 5.1 g of 
potassium iodide and 1.1 g of tetrabutylammonium iodide were stirred in dimethylformamide at 60°C. After the treat- 
ment with ethyl acetate as the extractant in an ordinary manner, the product was purified by the silica gel column chro- 
matography to obtain 3-[2-(benzy!oxycarbonylamino)ethoxy]benzonitrile. Acetic acid containing 20 % of hydrogen 
bromide was added to the product under cooling with ice, and the resultant mixture was stirred at room temperature for 

45 2 hours. The solvent was evaporated, and the residue was washed with ethyl acetate to obtain the title compound. 

Yield: 4 g 

H-NMR (DMSO-d6) 6 3.25 (2H, m). 4.25 (2H, t), 7.35 (1H, d), 7.45 (1H,d). 750 (1H,s), 7.55 (1H,t) .8.00 (3H,br) 
so Step 3 

Synthesis of methyl 4-[N-[2-(3-cyanophenoxy)ethyI]carbamoyl]benzoate: 

[0067] 1.50 g (6.2 mmol) of 3-(2-aminoethoxy)benzonitrile hydrobromide and 3 ml of triethylamine were stirred in 15 
55 ml of dimethylformamide under cooling with ice. 1 .23 g (6.2 mmol) of monomethyl terephthalate chloride was slowly 
added thereto, and they were stirred for 3 hours. The temperature was elevated to the room temperature, and the reac- 
tion liquid was diluted with 1 N hydrochloric acid. After the extraction with ethyl acetate, the organic layer was washed 
with a saturated aqueous sodium hydrogencarbonate solution and then with saturated aqueous NaCI solution, and then 
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dried over anhydrous magnesium sulfate. The solvent was evaporated to obtain the title compound. 
Yield: 1.4 g (4.3 mmo!) (70 %). 

H-IMMR (CDCI3) 6 3.90 (2H,dt), 3.93 (3H,s), 4.20 (2H,t) ( 6.60 (1H.br), 7.16 (1H,d). 7.17 (1H,s). 7.27 (1H,d), 7.39 
(1H,t), 7.84 (2H.d), 8.12 (2H,d) 

Step 4 

Synthesis of N-[2-(3-cyanophenoxy)ethyl]-4-carbamoylbenzamide: 

[0068] 100 mg (0.31 mrnol) of methyl 4-[N-[2-(3-cyanophenoxy)ethyI)carbamoyl]benzoate was stirred in 100 ml of 28 
% aqueous ammonia overnight. The reaction liquid was evaporated under reduced pressure, and 1 N hydrochloric add 
was added to the residue. After the extraction with ethyl acetate, the organic layer was washed with saturated aqueous 
NaCI solution and then dried over anhydrous magnesium sulfate. The solvent was evaporated to obtain the title com- 
pound. 

Yield: 98 mg (0.32 mmol) (100 %) 

H-NMR (DMSO-d6) 6 3.62 (2H.dt), 4.20 (2H.t), 7.32 (1H,d). 7.40 (1H,d), 7.44-7.52 (3H,m), 7.88-7.96 (4H,m). 8 06 
(1H,br), 8.80(1 H,t) 

Step 5 

Synthesis of N-[2-(3-amidinophenoxy)ethyll-4-carbamoylbenzamide trifluoroacetate: 

[0069] The title compound was obtained from 95 mg of N-[2-(3-cyanophenoxy)ethy0-4-carbamoylbenzamide in the 
same manner as that of step 6 in Example 1 . 

Yield: 40.3 mg (0.09 mmol) (30 %) 
MS (ESI, m/z) 327 (MH+) 

H-NMR (DMSO-d6) 6 3.70 (2H. dt), 4.20 (2H, t), 7.32-7.40 (3H, m), 7.48 (1H.br). 7.54 (1H, t), 7.89-7.97 (4H, m) 
8.60 (1 H, br). 8.84 (1 H. brt). 9.06 (2H. brs). 9.28 (2H, brs). 

Example 3 

Synthesis of N-[2-(3-amidinophenoxy)ethyl]-4-(N.N-dimethylcarbamoyl)benzamide trifluoroacetate: 
Step 1 

Synthesis of 4-[N-[2-(3-cyanophenoxy)ethyl]carbamoyl] benzoic acid: 

[0070] 310 mg (1 mmol) of methyl 4-[N-[2'(3-cyanophenoxy)ethyl]carbamoyl]benzoate was stirred in 15 ml of ethanol 
and 1 5 ml of THF. 3 ml of 1 N aqueous sodium hydroxide solution was added thereto and they were stirred at room tem- 
perature overnight. The reaction liquid was distilled under reduced pressure and then 1 N hydrochloric acid was added 
to the residue. After the extraction with ethyl acetate, the extract was washed with a saturated aqueous NaCI solution 
and then dried over anhydrous magnesium sulfate. The solvent was evaporated to obtain the title compound.. 

Yield: 299 mg (0.96 mmol) (96 %). 

H-NMR (DMSO-d6) 6 3.65 (2H,dt), 4.20 (2H,t), 7.32 (1 H.d) ,7.40 (1H.d). 7.44-7.52 (2H,m), 7.94 (2H,d) 8 02 (2H d) 
8.85(1H,brt) 

Step 2 

Synthesis of N-[2-(3-cyanophenoxy)ethyl]-4-(N,N-dimethylcarbamoyl)benzamide: 

[0071] 140 mg (0.45 mmol) of 4-[N-[2-(3-cyanophenoxy)ethy!]carbamoyl]benzoic acid was stirred in dimethylforma- 
mide. 50 mg (0.5 mmol) of triethylamine and 48 mg (6.45 mmol) of ethyl chloroformate were added thereto under cool- 
ing with ice, and they were stirred for 5 minutes to obtain the acid anhydride. Then 1 ml (excess amount) of 50 % 
aqueous dimethylamine solution was added to the acid anhydride. The temperature was elevated to room temperature, 
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and the reaction mixture was stirred for 2 hours and then diluted with 1 N hydrochloric acid. After the extraction with 
ethyl acetate, the organic layer was washed with saturated aqueous sodium hydrogencarbonate solution and then with 
saturated aqueous NaCI solution. The product was dried over anhydrous magnesium sulfate and the solvent was evap- 
orated to obtain the title compound. 

5 

Yield: 102 mg (0.30 mmol) (67 %). 

H-NMR (CDCI3) 6 2.90 (3H,br), 3.10 (3H.br), 3.90 (2H.dt), 4.20 (2H,t), 6.80 (1H,br), 7.16 (1H,d), 7.17 (1H,s). 7.26 
(1H,d). 7.39 (1H,t), 7.45 (2H,d), 7.80 (2H,d) 

10 

Step 3 

Synthesis of N-[2-(3-amidinophenoxy)ethyl]-4-(N,N-<jimethylcarbamoyl)benzamide trifluoroacetate: 

15 [0072] 1 00 mg (0.32 mmol) of N-[2-(3-cyanophenoxy)ethyl]-4-(N,N<!imethylcarbamoyl)benzamide was stirred in 5 ml 
of dioxane containing 4 N hydrogen chloride. 0.5 ml of ethanol was added to the resultant mixture; and they were stirred 
at room temperature for 2 days. The solvent was evaporated under reduced pressure/and the residue was stirred in 10 
ml of ethanol. 80 mg of ammonium carbonate was added to the resultant mixture, and they were stirred at room tem- 
perature for 5 days. The solvent was evaporated, and the residue was treated by the reversed-phase high-performance 

20 liquid chromatography with silica gel. containing octadodecyl group chemically bonded thereto, as the filler. After the 
elution with a mixed solvent of water and acetonitrile containing 0.1 % (v/v) of trifluoroacetic acid, the fraction of the 
intended product was freeze-dried to obtain the title compound. 

Yield: 95 mg (0.2 mmol) (63 %). 
25 MS(ESI.m/z)355(MH+) 

H-NMR (DMSO-d6) 6 2.85 (3H, br), 3.00 (3H, br). 3.65 (2H, dt). 4.22 (2H, t). 7.31-7.41 (3H, m), 7.48 (2H.d), 7.54 
(1H, t), 7.91 (2H, d), 8.80 (1 H, t), 9.05 (2H, br), 9.30 (2H, br). 

Example 4 

30 

Synthesis of N-[2-(3-amidinc^henoxy)ethyl]-4-(N-methyl-N-ethylcarbamoyl)benzamide trifluoroacetate: 
Step 1 

35 Synthesis of N-[2-(3-cyanophenoxy)ethyi]-4-(N-methyl-N-ethylcarbamoyl)benzamide: 

[0073] 258 mg (0.83 mmol) of 4-[N-[2-(3-cyanophenoxy)ethyl]carbamoyl]benzoic acid. 53 mg (0.9 mmol) of N-ethyl- 
N-methylamine. 129 mg (0.83 mmol) of 1-hydroxybenzotriazole (hydrous. 87 %) and 159 mg (0.83 mmol) of l-(3- 
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride were stirred in 10 ml of dichloromethane at room temperature 
40 overnight. The resultant mixture was diluted with 1 N hydrochloric acid. After the extraction with dichloromethane, the 
organic layer was washed with 1 N aqueous sodium hydroxide solution and then with saturated aqueous NaCI solution 
and dried over anhydrous magnesium sulfate. The solvent was evaporated to obtain the title compound. 

Yield: 288 mg (0.82 mmol) (99 %) 
45 H-NMR (CDCI3) 6 1.00-1.30 (3H.m), 2.82-3.62 (5H,m), 3.83 (2H.dt), 4.20 (2H.t), 7.12-7.41 (7H,m). 7.78 (2H,d) 

Step 2 

Synthesis of N-[2-(3-amidinophenoxy)ethyl]-4-(N-methyl-N-ethylcarbamoyl)benzamide trifluoroacetate: 

50 

[0074] The title compound was obtained from 280 mg (0.8 mmol) of N-[2-(3-cyanophenoxy)ethyI]-4-(N-methyl-N- 
ethylcarbamoyl)benzamide in the same manner as that of step 3 in Example 3. 

Yield: 242 mg (0.5 mmol) (63 %). 
55 MS (ESI. m/z) 369 (MH+) 

H-NMR (DMSO<16) 6 1.00-1.20 (3H, brm). 2.80-3.00 (3H, br), 3.10-3.50 (2H. m). 3.70 (2H. dt). 4.20 (2H. t). 7.34 
(1H. d). 7.39 (1H, d). 7.40 (IH.s), 7.43-7.50 (2H, br), 7.54 (1H, t). 7.91 (2H, d), 8.80 (1H. br), 9.10 (2H. br), 9.30 
(2H. br). 
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Example 5 

Synthesis of N-[2<3*mkiinoph bistrifluoroacetate: 
s Stepl: 

Synthesis of ethyl 4-ethoxycarbonimidoylbenzoate hydrochloride: 

[0075] 5.1 6 g (29 mmol) of ethyl 4-cyanobenzoate was stirred in 50 ml of 4N solution of hydrogen chloride in dioxane 
5 ml of ethanol was added to the resultant mixture, and they were stirred at room temperature for 4 days The solvent 
was evaporated, and the residue was washed with ethyl acetate and dried to obtain the title compound 

Yield: 3.24 g (12.6 mmol) (43 %). 

H-NMR (DMSO-d6) 6 1.35 (3H. t). 1.50 (3H,t). 4.40 (2H, q), 4.65 (2H. q). 8.18 (2H. d). 8.25 (2H. d) 
Step 2: 

Synthesis of ethyl 4-(2-imidazoline-2-yl)benzoate: 

L°„°J?L 2 ' 96 9 (11 .^rr^J?' 6thyl ^^xycarbonimidoylbenzoate hydrochloride and 690 mg (11.5 mmol) of ethyl- 
T e ^ I 00 T ° f ethan °' « 6000 for 4 houre - ^ was evaporated ! N aqueous scS 

nnat£vH^ a solution added to the residue. After the extraction with dichloromethane followed by the washing with sat- 

We Sm?ounS S " ^ dryi " 9 ° VSr anhydr ° US ma 9 nesium suMate - the was evaporated to ooTn7e 

Yield: 2.1 5 g (9.85 mmol) (86 %) 

H-NMR (CDCI3) 6 1.40 (3H, t). 3.80 (4H, br). 4.40 (2H. q). 7.80 (2H. d). 8.02 (2H, d) 
Step3 

Synthesis of 4-(2-imidazoline-2-yl)behzoic acid hydrochloride: 

S2T ml I 9 ^ 4 ; 58 6t ! lyl 4 -( 2 - imidaz ° lin e-2-yl)benzoate was heated under reflux in 4 ml of hydrochloric acid 

and 8 ml of acetic acid. The solvent was evaporated to obtain the title compound. 

Yield: 1.04 g (4.59 mmol) (100 %) 

H-NMR (DMSO-d6) 6 4.00 (4H, s), 8.20 (4H, s), 1 1 .00 (2H. br). 
Step 4 

Synthesis of N-[2-(3-amidinophenoxy)ethyl]-4-(2-imidazoline-2-yl)benzamide bistrifluoroacetate: 

2, 1°*° m9 r/lTf of 4 -( 2 imida20,in "e-2-yl)benzoic acid hydrochloride. 428 mg (1.76 mmol) of 3-(2-amii- 
Zon ^ !l^^ ,r0br0m,de ' 301 m9 (194 mm0l) of 1-hy*oxybenzotriazole (hydrous. 87 %). 372 mg (1 i 
S ?,l£25^ hydrochloride and 200 mg (2.00 mmo.) of thiamine were 

stirred ,n dimethylformam.de at room temperature overnight. The solvent was evaporated under reduced pressure and 
the residue was treated by the reversed-phase medium pressure liquid chromatography with silica get^ntaTning^ocTa 
dodecyl group chemically bonded thereto, as the filler. After the elution with a mixed solvent of metSano. and wate^e 
solvent was evaporated from the fraction of the intended product, and the residue was washed with ethyl acetate to 

ptoTto^oo^ 

Yield: 117 mg (0.2 mmol) 
MS (ESI, m/2) 352 (MH+) 
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Example 6 

Synthesis of N-[2-(3 : amidinophenoxy)ethylJ-4-(1-piperfcJinecarbonyl)benzamid trifluoroacetate: 
5 Step 1 

Synthesis of 4-(1 -piperidinecarbonyl)benzoic acid: 

[0079] 6 ml of piperidine was stirred in dichloromethane at 0°C. and a solution of 3 g (1 5 mmol) of monomethyl tereph- 
10 thalate chloride in dichloromethane was added to the resultant mixture. The temperature was elevated to room temper- 
ature, and they were stirred for 2 hours and then diluted with 1 N hydrochloric acid. After the extraction with 
dichloromethane, the organic layer was washed with saturated aqueous sodium hydrogencarbonate solution and then 
with saturated aqueous NaCI solution, and dried over anhydrous magnesium sulfate. The solvent was evaporated, and 
the residue was stirred in ethanol. 30 ml of 1 N aqueous sodium hydroxide solution was added to the resultant mixture. 
15 and they were stirred at room temperature overnight. The solvent was evaporated, and the reaction liquid was concen- 
trated and then diluted with 1 N hydrochloric acid. After the extraction with ethyl acetate, the organic layer was washed 
with saturated aqueous NaCI solution and dried over anhydrous magnesium sulfate. The solvent was evaporated to 
obtain the title compound. 

20 Yield: 2.81g (12 mmol) (80%) 

H-NMR (CDCI3) 6 1.45-1 .75 (6H. br). 3.33 (2H, br). 3.75 (2H.br). 7.50 (2H,d), 8.15 (2H,d) 

Step 2 

25 Synthesis of N-[2-((3-amidinophenoxy)ethyl)-4-(1 -piperidinecarbonyl)benzamide trifluoroacetate: 

[0080] N-[2-(3-cyanophenoxy)ethyI]-4-((1-piperidinecarbonyl)benzamide was obtained from 300 mg (1.29 mmol) of 
4-(1-piperidinecarbonyl)benzoic acid, 255 mg (1.29 mmol) of 3-(2-aminoethoxy)benzonitrile hydrochloride, 200 mg 
(1.29 mmol) of 1-hydroxybenzotriazole (hydrous, 87 %), 247 mg (1.29 mmol) of 1-(3-dimethylaminopropyl)-3-ethylcar- 
30 bodiimide hydrochloride and 130.5 mg (1 .29 mmol) of triethylamine in the same manner as that of step 1 in Example 4. 
The whole amount of this product was treated in the same manner as that of step 3 in Example 3 to obtain the title com- 
pound. 

Yield: 370 mg (0.73 mmol) (56 %) 
35 MS (ESI, m/z) 395 (MH+) 

H-NMR (DMSO-d6) 6 1.40-1.65 (6H, br), 3.25 (2H. br), 3.60 (2H, br), 3.65 (2H, dt), 4.25 (2H, t), 7.34 (1H. d). 7.39 
(1H, d). 7.40 (1H, s), 7.45 (2H, d), 7.54 (1H, t). 7.91 (2H, d) 

Example 7 

40 

Synthesis of N-[2-(3-amidinophenoxy)ethyl]-4-(N. N-dimethylamidino)benzamide bistrrf luoroacetate: 
Step 1 

45 Synthesis of ethyl 4-(N,N<Jimethylamidino)benzoate: 

[0081] 1 g (3.9 mmol) of ethyl 4-ethoxycarbonimidoylbenzoate hydrochloride was stirred in a mixture of 3 ml of ethanol 
and 10 ml of 50 % aqueous dimethylamine solution overnight. Then the solvent was evaporated, and 10 ml of dioxane 
containing 4 N hydrogen chloride and 1 ml of ethanol were added to the residue. After stirring at room temperature for 
so 5 days, the solvent was evaporated. 1 N sodium hydroxide was added to the residue. After the extraction with dichlo- 
romethane, the organic layer was washed with saturated Aqueous NaCI solution and dried over anhydrous magnesium 
sulfate. The solvent was evaporated to obtain the title compound. 

Yield: 671 mg (3.05 mmol) (78 %) 
55 H-NMR (CDCI3) 6 1.40 (3H, t), 2.95 (6H, s), 4.30 (1H, br), 4.40 (2H. q), 7.40 (2H, d). 8.10 (2H. d). 
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Step 2 

Synthesis of N-[2-(3-cyanophenoxy)ethyl]-4-(N,N-dimethylamidino)benzamide trifluoroacetate: 

[0082] 670 mg (3.0 mmol) of ethyl 4-(N,N-dimethylamidino)benzoate was heated under reflux in 20 ml of 6 N hydro- 
chloric acd^The solvent was evaporated. 10 ml of dichloromethane. 600 mg (3.0 mmol) of 3-(2-aminoethoxy)benzoni- 
tnle hydrochlor.de, 575 mg (3.0 mmol) of 1-(3-dimethylaminopropyl)-3-ethylcamodiimide hydrochloride. 405 mg (3 0 
mmol) of 1-hydroxybenzotriazole and 303 mg (3.0 mmol)) of triethylamine were added to the residue and they were 
stirred at room temperature for 5 days. 1 N aqueous sodium hydroxide solution was added to the reaction mixture After 
the extraction with dichloromethane, the organic layer was washed with saturated NaCI solution and dried over anhy- 
drous magnesium sulfate. The solvent was evaporated, and the residue was treated by the revereed-phase high-oer- 
formance liquid chromatography with silica gel, containing octadodecyl group chemically bonded thereto as the filler 
After the elution with a mixed solvent of water and acetonitrile containing 0.1 % (v/v) of trifluoroacetic acid, the fraction 
of the intended product was freeze-dried to obtain the title compound. 

Yield: 716 mg (1.59 mmol) (53 %). 
Step 3 

Synthesis of N-f2-(3-amidinophenoxy)ethyl]-4-(N.N-dimethylamidino)benzamide bistrifluoroacetate: 

[0083] The title compound was obtained from 506 mg (1 .1 mmol) of N-[2-(3-cyanophenoxy)ethyn-4-(N.N-dimethy1a- 
midino)benzamide trifluoroacetate in the same manner as that of step 3 in Example 3. 

Yield: 389 mg (0.67 mmol) (61 %). 
MS (ESI. m/z) 354 (MH+) 

H-NMR (DMSO-d6) 6 2.95 (3H. s), 3.22 (3H, s). 3.70 (2H. dt), 4.22 (2H, t). 7.34 (1H. d). 7.38-7.44 (2H m) 7 54 
(1H,t). 7.70 (2H.d). 8.07 (2H.d). 9.00-9.42 (7H.m). ' 1 ' 

Example 8 

Synthesis of N-[2-(3-amidinophenoxy)ethyl]-4.(1 .4,5.6-tetrahydropyrimidine-2-yl)benzamide bistrifluoroacetate: 
Step 1 

Synthesis of N-[2-(3-cyanophenoxy)ethylJ-4-(1 ,4,5.6-tetrahydropyrimidine-2-yl)benzamide trifluoroacetate: 

in 08 ? 1 , 1 £ 9 - 6 , 8 , m T? ° f 4 - c y anobenzoic acid w as stirred in 1 00 ml of dioxane containing 4 N hydrogen chloride and 
10 ml of ethanol for 2 days. The solvent was evaporated, and the residue was washed with ethyl acetate to obtain 10 9 
g of a mixture of 4-ethoxycarbonimidoyibenzoic acid and its ester. A portion (500 mg) of the mixture and 162 mg (2 18 
mmol) of propylenediamine were stirred in 1 5 ml of ethanol at 60 «C for 2 hours. The solvent was evaporated. Concen- 
trated hydrochloric add was added to the residue, and they were stirred at 60°C for 5 hours. The solvent was evapo- 
rated and the residue was washed with ethyl acetate to obtain 290 mg (1.2 mmol) of crude 4-(1 4 56- 
tetrahydropyr,midine-2-y1)benzoic acid. 238 mg (1 .2 mmol) of 3-(2-aminoethoxy)benzonitrile hydrochloride. 230 mg'(1 2 
S ? If^^^^WPylJ-a-ethylcarbodiimide hydrochloride. 186 mg (1.2 mmol) of 1-hydroxybenzotriazoie 
(hydrous. 87 %). 1 22 mg (1 .2 mmol) of triethylamine and 1 0 ml of dimethylformamide were added to the crude product 
and they were stirred at room temperature for 4 days. The solvent was evaporated under reduced pressure and 1 N 
aqueous sodium hydroxide solution was added to the residue. After the extraction with dichloromethane. the organic 
layer was washed with saturated aqueous NaCI solution and dried over anhydrous magnesium sulfate. The solvent was 
evaporated, and the residue was treated by the reversed-phase high-performance liquid chromatography with silica gel 
containing octadodecyl group chemically bonded thereto, as the filler. After the elation with a mixed solvent of water and 
acetonitrile containing 0.1 % (v/v) of trifluoroacetic acid, the fraction of the intended product was freeze-dried to obtain 
trie title compound. 

Yield: 125 mg. 

H-NMR (DMSO-d6) 6 2.00 (2H,m), 3.50 (4H.br). 3.65 (2H,dt), 4.20 (2H, t), 7.32 (1H.d), 7.41 (1H,d), 7.44-7.52 
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(2H.m), 7.81 (2H,d), 8.04 (2H, d), 8.94 (1H,t), 10.00 (2H.S) 
Step 2 

5 Synthesis of N-[2-(3-amicfinophenoxy)ethyl]-4-(1 ,4,5,6-tetrahydropyrimidine-2-yl)benzamide bistrif luoroacetate: 

[0085] The title compound was obtained from 1 1 7 mg (0.25 mmol) of N-[2-(3-cyanophenoxy)ethyl]-4-(1 ,4,5,6-tetrahy- 
dropyrimidine-2-yl)benzamide in the same manner as that of step 3 in Example 3. 

10 Yield: 37mg (0.06 mmol) (24 %). 
MS (ESI.nVz) 366 (MH+) 

H-NMR (DMSO-d6) 6 2.00 (2H, br) f 3.50 (4H, br), 3.70 (2H f dt), 4.25 (2H. t). 7.30-7.45 (3H, m). 7.55 (1H, t), 7.82 
(2H, d). 8.06 (2H, d). 9.03 (1 H, br), 9.30 (2H, br), 9.40 (2H, br), 10.1 (2H. br). 

15 Example 9 

Synthesis of N-[2-(3-amidinophenoxy)ethyl]-4-(1 -pyrrolidinecarbonyl)benzamide tr if luoroacetate: 
Step 1 

20 

Synthesis of N-[2-(3-cyanophenoxy)ethyl]-4-(1-pyrrolidinecarbonyl)benzamide: 

[0086] The title compound was obtained from 245 mg (0.79 mmol) of 4-[N-[2-(3-cyanophenoxy)ethyl]carbamoyl]ben- 
zoicacid. 62 mg (0.87 mmol) of pyrrolidine, 123 mg (0.79 mmol) of 1 -hydroxybenzotriazole (hydrous, 87 %) and 151 mg 
25 (0.79 mmol) of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride in the same manner as that of step 1 in 
Example 4. 

Yield: 277 mg (0.76 mmol) (96 %) 

H-NMR (CDCI3) 5 1.80-2.00 (4H,m), 3.30-3.70 (4H.m). 3.85 (2H.dt), 4.20 (2H,t). 7.14-7.28 (4H,m), 7.38 (1H,t), 
30 7.48 (2H,d). 7.79 (2H.d) 

Step 2 

Synthesis of N-[2-(3-amidinophenoxy)ethyl]-4-(l-pyrrolidinecarbonyl)benzamide trrf luoroacetate: 

35 

[0087] The title compound was obtained from 270 mg (0.74 mmol) of N-[2-(3-cyanophenoxy)ethyl]-4-(1-pyrrolidine- 
carbonyl)benzamide in the same manner as that of step 3 in Example 3. 

Yield: 238 mg (0.48 mmol) (65 %). 
40 MS (ESI, m/z) 381 (MH+) 

H-NMR (DMSO-d6) 6 1.75-1.90 (4H. m), 3.30-3.50 (4H.m), 3.70 (2H, dt). 4.20 (2H. t). 7.34 (1H. d). 7.39 (1H, d), 
7.40 (1H, s), 7.54 (1 H. t). 7.59 (2H, d), 7.91 (2H, d), 8.80 (1 H, t). 9.10 (2H, br). 9.30 (2H. br). 

Example 10 

45 

Synthesis of N-[2-(3-amidinophenoxy)ethyl]-4-[(E)-2-(pyridine-4-yl)vinyl]benzamide bistrifluoroacetate: 

[0088] 412 mg (1.44 mmol) of methyl 4-(diethoxyphosphorylmethyl)benzoate was dissolved in 50 ml of tetrahydro- 
furan. 63 mg (1 .44 mmol) of sodium hydride was added to the obtained solution under cooling with ice. After stirring for 

so 30 minutes, the temperature was elevated to room temperature and the resultant mixture was stirred for 30 minutes. 
1 54 mg (1 .44 mmol) of pyridine-4-aldehyde was added to the mixture. After stirring for 20 hours, the reaction liquid was 
diluted with water and then extracted with ethyl acetate. The organic layer was washed with water and then with a sat- 
urated aqueous common salt solution. After drying over anhydrous magnesium sulfate, the solvent was evaporated, 
and 5 ml of concentrated hydrochloric acid was added to the residue. After stirring at 60°C for 22 hours, the solvent was 

55 evaporated and the obtained residue was dissolved in 1 0 ml of dtchloromethane. 0.58 ml (4. 1 7 mmol) of triethylamine, 
176 mg (0.92 mmol) of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride. 124 mg (0.92 mmol) of 1- 
hydroxybenzotriazole and 182 mg (0.83 mmol) of 3-(2-aminoethoxy)benzonitri!e hydrochloride were added to the 
obtained solution, and the resultant mixture was stirred for 18 hours. The reaction liquid was diluted with water. After 
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evaDorated and th« ,«m! ^ !/ dned over anh ydrous magnesium sulfate. The solvent was 

evaporated, and the res-due was treated ,n the same manner as that of step 6 in Example 1 to obtain the title c^m 

5 

Yield: 150 mg (0.24 mmol) (47 %) 
MS (ESI, m/z) 387 (MH+) 

Example 11 

Synthesis of N-[2-(3-amidinophenoxy)ethyl]-4-(lH-pyrrole-1-yl)ben 2 amide trifluoroacetate- 

" SS«liS— S33S 

Yield: 243 mg (0.53 mmol) (47%). 
MS (ESI, m/z) 349 (MH+) 

Example 12 

so Synthesis of N-[2.(3-amidinophe^ trifluoroacetate: 
Step 1 

Synthesis of ethyl 4-cyclohexyloxybenzoate: 

with ethyl acetate, the o^SS was wSS^i^N JSr ,,quid was dilute d water After the extraction 

Yield: 640 mg (2.58 mmol) (52 %) 



4.34 (2H, q), 6.90 (2H, d), 7.97 (2H, d) 

Step 2 



50 



55 



Synthesis of N-[2.(3-amidinophenoxy)ethyl].4-cyclohexyloxybenzamide trifluoroacetate- 
was washed with water. 1 N sodium hydroxide and saturated aoue^^ 
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drous magnesium sulfate. The solvent was evaporated, and the residue was treated in the same manner as that of step 
6 in Example 1 to obtain the title compound. 

Yield: 162 mg (0.77 mmol) (34 %). 
MS (ESI. m/z) 382 (MH+) 

H-NMR (DMSO-d6) 6 1 .30-1 .58 (6H, m), 1 .64-1 .75 (2H. m), 1 .88-1 .98 (2H, m). 3.67 (2H, dt). 4.20 (2H, t), 4.37-4.48 
(2H, m), 6.98 (2H, d), 7.33 (1H, d), 7.39 (2H, br), 7.53 (1H, dd). 7,81 (2H, d). 8.56 (1H. br), 9.08 (2H, br), 9.26 (2H, 
br). 

Example 13 

Synthesis of N-[2-(3-amidinophenoxy)ethyl]-4-diethylaminobenzamide trifluoroacetate: 

[0092] 210 mg (1.09 mmol) of 4-diethylaminobenzoic add was dissolved in 10 ml of dichloromethane. 0.76 ml (5.45 
mmol) of triethylamine, 229 mg (1.20 mmol) of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride, 162 mg 
(1.20 mmol) of 1-hydroxybenzotriazole and 215 mg (1.09 mmd) of 3-(2-aminoethoxy)benzonitrile hydrochloride were 
added to the solution, and they were stirred for 1 6 hours. The reaction liquid was diluted with water. After the extraction 
with ethyl acetate, the organic layer was washed with water, 1 N sodium hydroxide and saturated aqueous NaCI solution 
successively, and dried over anhydrous magnesium sulfate. The solvent was evaporated, and the residue was treated 
in the same manner as that of step 6 in Example 1 to obtain the title compound. 

Yield: 410 mg (0.88 mmol) (80 %). 
MS (ESI. m/z) 355 (MH+) 

H-NMR (DMSO-d6) 6 1.10 (6H. t), 3.38 (4H, q), 3.63 (2H, dt), 4.18 (2H, t), 6.66 (2H, d). 7.32*7.40 (3H, m). 7.53 
(1H, dd), 7.71 (2H. d), 8.31 (1H. br), 9.04 (2H. br), 9.28 (2H. br) 

Example 14 

Synthesis of N-[2-(3-amidinophenoxy)ethyl]-4-[2-(pyridine-4-yl)ethyl]benzamide bistrifluoroacetate: 

[0093] 50 mg (0.08 mmol) of N-[2-(3-amidinophenoxy)etriyl]-4-[(E)-2-(pyridine-4-yl)vinyl]benzarrude bistrifluoroace- 
tate was dissolved in 5 ml of methanol. 50 mg of palladium/carbon was added to the solution, and they were stirred in 
the presence of hydrogen for 20 hours. After the filtration through Celite, the solvent was evaporated. The residue was 
purified by the reversed-phase high-performance liquid chromatography with silica gel, containing octadodecyl group 
chemically bonded thereto, as the filler. After the elution with a mixed solvent of water and acetonitrile containing 0.1 % 
(v/v) of trifluoroacetic acid, the fraction of the intended product was freeze-dried to obtain the title compound. 

Yield: 7 mg (0.01 mmol) (14 %). 
MS (ESI. m/z) 389 (MH+) . 

H-NMR (DMSO-d6) 8 3.06 (2H, dt), 3.18 (2H. dt). 3.66 (2H. dt), 4.22 (2H. t). 7.29-7.45 (5H, m), 7.54 (1H, dd), 7.80 
(4H, dd). 8.66-8.80 (3H, m), 9.30 (2H. br). 

Example 15 

Synthesis of N-[2-(3-amidinophenoxy)ethyl]-4-nrtrobenzamide trifluoroacetate: MS (ESI. m/z) 329 (MH+) 

[0094] 190 mg (1.14 mmol) of 4-nitrobenzoic acid was dissolved in 10 ml of dichloromethane. 0.47 ml (3.42 mmol) of 
triethylamine, 239 mg (1.25 mmol) of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride. 169 mg (1.25 
mmol) of 1-hydroxybenzotriazole and 225 mg (1.14 mmol) of 3-{2-aminoethoxy)benzonitrile hydrochloride were added 
to the solution, and they were stirred for 20 hours. The reaction liquid was diluted with water. After the extraction with 
ethyl acetate, the organic layer was washed with water, 1 N sodium hydroxide and saturated aqueous NaCI solution 
successively, and dried over anhydrous magnesium sulfate. The solvent was evaporated, and the residue was treated 
in the same manner as that of step 6 in Example 1 to obtain the title compound. 

Yield: 290 mg (0.66 mmol) (58 %). 
MS (ESI. m/z) 329 (MH+) 

H-NMR (DMSO-d6) 5 3.71 (2H, dt). 4.25 (2H. t), 7.34 (1H, dd). 7.40 (2H, br), 7.54 (1H, t). 8.09 (2H, d). 8.33 (2H. 
d), 9.10 (1H, br), 9.14 (2H. br), 9.28 (2H. br). 
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Example 16 

Synthesis of N-[2-(3-amidinophenoxy)ethyI]-4-trif luoromethylbenzamide trifluoroacetate: 

[0095] 1 94 mg (1 .02 mmol) of 4-trif luoromethylbenzoic acid was dissolved in 1 0 ml of dichloromethane. 0.43 ml (3.06 
mmol) of triethylamine, 215 mg (1.12 mmol) of 1-(3<limethylaminopropyl)-3-ethylcaibodiimide hydrochloride. 152 mg 
(1.12 mmol) of 1 -hydroxybenzotriazole and 203 mg (1.02 mmol) of 3-(2-aminoethoxy)benzonitrile hydrochloride were 
added to the solution, and they were stirred for 20 hours. The reaction liquid was diluted with water. After the extraction 
with ethyl acetate, the organic layer was washed with water, 1 N sodium hydroxide and saturated aqueous NaCI solution 
successively, and dried over anhydrous magnesium sulfate. The solvent was evaporated, and the residue was treated 
in the same manner as that of step 6 in Example 1 to obtain the title compound. 

Yield: 240 mg,(0.56 mmol) (51 %). 
MS (ESI, m/z) 352 (MH+) 

H-NMR (DMSO-d6) 6 3.69 (2H, dt), 4.24 (2H, t). 7.34 (1H, dd), 7.40 (2H. br), 7.54 (1H, dd), 7.86 (2H, d), 8.06 (2H 
d), 8.99 (1H. br), 9.12 (2H, br), 9.28 (2H, br). 

Example 17 

Synthesis of N-[2-(3-amidinophenoxy)ethyl]-4-isopropylbenzamide trifluoroacetate: 
Stepl 

Synthesis of N-[2-(3-cyanophenoxy)ethyl]-4-isopropylbenzamide: 

[0096] 283 mg (1 .73 mmol) of 4-isopropylbenzoic acid was dissolved in 10 ml of dichloromethane. 1 .2 ml (8.65 mmol) 
of triethylamine, 363 mg (1.90 mmol) of 1-(3<limethylaminopropyl)-3-ethylcarbodiimide hydrochloride, 256 mg (1.90 
mmol) of 1 -hydroxybenzotriazole and 342 mg (1 .24 mmol) of 3-(2-aminoethoxy)benzonitrile hydrochloride were added 
to the solution, and they were stirred for 18 hours. The reaction liquid was diluted with water. After the extraction with 
ethyl acetate, the organic layer was washed with water, 1 N sodium hydroxide and saturated aqueous NaCI solution 
successively, and dried over anhydrous magnesium sulfate. The solvent was evaporated, and the residue was purified 
by the silica gel column chromatography to obtain the title compound. . 

Yield: 440 mg (1 .43 mmol) (83 %). 

H-NMR (CDCI3) & 2.96 (6H, s), 3.62 (2H, dt), 4.17 (2H, t), 6.70 (2H, d), 7.32-7.43 (3H, m), 7.54 (1H, t), 7.74 (2H, 
d), 8.36 (1H,t),9.05(2H,br), 9.28 (2H,br) 

Step 2 

Synthesis of N-[2-(3-amidinophenoxy)ethyl]-4-isopropylbenzamide trifluoroacetate: 

[0097] The title compound was obtained from 440 mg (1 .43 mmol) of N-[2-(3-cyanophenoxy)ethyl]-4-isopropylbenza- 
mide in the same manner as that of step 6 in Example 1 . 

Yield: 170 mg (0.39 mmol) (27 %). 
MS (ESI. m/z) 326 (MH+) 

H-NMR (DMSO-d6) 5 1.20 (3H, s), 1.22 (3H, s), 2.83+3.03 (1H. m), 3.66 (2H, dt). 4.21 (2H, t), 7.33 (2H, d). 7.36- 
7.42 (2H. m), 7.53 (1H. dd). 7.79 (2H. d). 8.65 (1H. br), 9.16 (2H, br). 9.28 (2H, br). 

Example 18 

Synthesis of N -[2-(3-amidinophenoxy)ethyI]-4- (pyrrolidine- 1-yl)benzamtde trifluoroacetate 
Step 1 : 

Synthesis of ethyl 4-(pyrrolidine-1-yl)benzoate: 

[0098] 1 .69 g (10.2 mmol) of ethyl 4-aminobenzoate was dissolved in 10 ml of benzene. 2.18 g (10.1 mmol) of 1,4- 
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dibromobutane and 3.53 ml (20.2 mmol) of diisopropylethylamine were added to the solution, and they were heated 
under reflux for 48 hours. The reaction solution was diluted with water. After the extraction with ethyl acetate, the 
organic layer was washed with water and then with saturated Aqueous NaCI solution and dried over anhydrous mag- 
nesium sulfate. The solvent was evaporated to obtain the crude title compound. 

5 

Yield: 1.0 g (4.56 mmol) (46 %). 

H-NMR (CDCI3) 6 1.37 (3K t), 1.92*2.18 (4H. m), 3.21-3.47 (3H, m). 4.31 (2H, q), 6.50 ((2H, d), 7.91 (2H, d). 
Step 2: 

10 

Synthesis of N-(2-(3-amidinophenoxy)ethyl]-4-(pyrrolidine-1-yl)benzamide trifluoroacetate. 

[0099] 5 ml of concentrated hydrochloric acid was added to 343 mg (1 .56 mmol) of ethyl 4- (pyrrolidine- 1 -yl)benzoate, 
and they were stirred at 60 °C for 20 hours. The solvent was evaporated and the residue was dissolved in 10 ml of 

15 dichloromethane. 1 .09 ml (7.80 mmol) of triethylamine, 329 mg (1 .72 mmol) of 1 -(3-dimethylaminopropyl)-3-ethy1carbo- 
diimide hydrochloride, 233 mg (1.72 mmol) of 1-hydroxybenzotriazole and 308 mg (1.56 mmol) of 3-(2-ami- 
noethoxy)benzonitrile hydrochloride were added to the solution, and they were stirred for 16 hours. The reaction liquid 
was diluted with water. After the extraction with ethyl acetate, the organic layer was washed with water, 1 N aqueous 
sodium hydroxide solution and saturated aqueous NaCI solution successively, and dried over anhydrous magnesium 

20 sulfate. The solvent was evaporated, and the residue was treated in the same manner as that of step 6 in Example 1 to 
obtain the title compound. 

Yield: 220 mg (0.43 mmol) (30 %). 
MS (ESI. m/z) 352 (MH+) 

25 , H-NMR (DMSO-d6) 6 1 .96 (4H, t). 3.27 (4H. t), 3.62 (2H, dt), 4.20 (2H, t), 6.52 (2H, d), 7.38-7.39 (3H. m), 7.53 (1 H. 
dd). 7.74 (2H. d). 8.38 (1 H, br), 9.29 (2H. br). 9.37 (2H, br). 

Example 19 

30 Synthesis of 1 -benzoyl-N-[2-(3-amidinophenoxy)ethyl]piperidine-4-carboxyamide trifluoroacetate: 
Step 1 

Synthesis of N-[2-(3-cyanophenoxy)ethy1]piperidine^-carboxyamide: 

35 

[0100] ,2.54 g (11.1 mmol) of (t-butoxycarbonyl)piperidine-4-carbxylic acid, 2.00 g (10.1 mmol) of 3-(2-ami- 
noethoxy)benzonitrile, 1.4 ml (10.1 mmol) of triethylamine, 1.50 g (11.1 mmol) of 1-hydroxybenzotriazole and 2.13 g 
(11.1 mmol) of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride were stirred in 15 ml of dimethylforma- 
mide at room temperature overnight. After the treatment with ethyl acetate as the extractant in an ordinary manner. 
40 crude 1-(t-butoxycarbonyl)-N-[2-(3-cyanop^ was obtained. This crude product 

was stirred in a liquid mixture of 5 ml (20.1 mmol) of dioxane containing 4 N hydrogen chloride and 10 ml of dioxane at 
room temperature for 4 hours. The solvent was evaporated, and 1 N aqueous sodium hydroxide solution was added to 
the residue. After the treatment with ethyl acetate as the extractant in an ordinary manner, the title compound was 
obtained. 

45 

Yield: 1.73 g (6.34 mmol) (63 %). 
MS (ESI, m/z) 274 (MH+) 

H-NMR (CDCI3) 6 1.64 (2H. ddd). 1.84 (2H. d), 2.14 (2H. s). 2.28 (1H,tt). 2.64 (2H, ddd). 3.16 (2H. dt). 3.70 (2H, 
t). 4.06 (2H. t). 6.00(1 H. brs). 7.14 (1H. d), 7.15 (1 H. s), 7.26 (1H, d), 7.38 (1 H, t) 

50 

Step 2 

Synthesis of 1 -benzoyl-N-[2-(3-cyanophenoxy)ethyl]piperidine-4-carboxyamide: 

55, [0101] 175 mg (1.43 mmol) of benzoic acid, 430 mg (1.58 mmol) of N-[2-(3-cyanophenoxy)ethyl]piperidine-4-car- 
boxyamide. 0.22 ml (1.58 mmol) of triethylamine. 213 mg (158 mmol) of 1-hydroxybenzotriazole and 303 mg (1.58 
mmol) of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride were stirred in 10 ml of dimethylformamide at 
room temperature overnight. After the treatment with ethyl acetate as the extractant in an ordinary manner, the title 
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compound was obtained. 

Yield: 458 mg (1 .21 mmo!) (85 %). 
MS (ESI, m/z) 378 (MH+) 

H-NMR (CDCI3) 5 1.60-2.00 (5H, m). 2.38-2.40 (2H, m), 2.80-3.01 (2H,m), 3.62 (2H, t). 4.02 (2H, t), 6.40 (1H 
7.15 (2H. brs). 7.25 (1 H, d). 7.32-7.40 (6H, m) 



Step 3 



io Synthesis of 1 -benzoyl -N- [2 -(3-amidinophenoxy)ethyl]piperidine-4-carboxyamide trrfluoroacetate: 

[0102] 458 mg (1 .21 mmol) of l-benzoyl-N-[2-(3-cyanophenoxy)ethyl]piperidine-4-carboxyamide was stirred in 10 ml 
of dioxane containing 4 N hydrogen chloride. 3.5 ml of ethanol containing 30 % (w/v) of hydrogen chloride was added 
to the resultant mixture. After the stirring at room temperature for 3 days, the solvent was evaporated under reduced 
15 pressure. The residue was dissolved in 15 ml of 10 % (w/v) solution of ammonia in ethanol, and the obtained solution 
was stirred at room temperature for 2 days. The solvent was evaporated, and the residue was treated by the reversed- 
phase high-performance liquid chromatography with silica gel. containing octadodecyl group chemically bonded 
thereto, as the filler. After the elution with a mixed solvent of water and acetonitrile containing 0. 1 % (v/v) of trrf luoroace- 
tic acid, the fraction of the intended product was freeze-dried to obtain the title compound. 

20 

Yield: 514 mg (1.01 mmol) (84 %). 
MS (ESI. m/z) 395 (MH+) 

H-NMR (DMSO-d6) 6 1.52 (2H. t). 1.60-1.80 (2H. m). 2.38-2.42 (1H. m). 2.80-3.10 (2H. m). 3.45 (2H. t). 3.50-3 64 
(1H, m). 4.08 (2H. t). 4.20-4.50 (1H. m), 7.28 (1H, d). 7.30-7.48 (5H, m). 7.30-7.48 (5H. m). 7.51 (1H t) 8 12 OH 
25 t). 9.22 (4H, d). 

Example 20 

Synthesis of 1-benzenesulfonyl-N-t2-(3-amidinophenoxy)ethyl]piperidine-4-carboxyamide trrfluoroacetate: 

30 

Stepl 

Synthesis of 1 -benzenesulfonyl-N-[2-(3-cyanophenoxy)ethyl]piperidine-4-carboxyamide : 

35 [0103] 430 mg (1.58 mmol) of N-[2-(3-cyanophenoxy)ethyl]piperidine-4-carboxyamide was dissolved in 10 ml of 
dimethylformamide. 0.2 ml (1.43 mmol) of triethylamine and 253 mg (1.43 mmol) of benzenesulfonyl chloride were 
added to the solution at 0*C, and they were stirred for 13 hours. After the treatment with ethyl acetate as the extractant 
in an ordinary manner, the title compound was obtained. 

40 Yield: 568 mg (1 .37 mmol) (96 %). 
MS (ESI, m/z) 414 (MH+) 

H-NMR (CDCI3) 6 1.80 (2H, dd), 1.90 (2H, td). 2.05(1 H. d). 2.40(2H. td). 3.62(2H, t). 3.76(2H. dt). 4 05(2H t) 
6.00(1H. brs). 7.10(2H. t). 7.23 (2H. d). 7.40(2H. t). 7.58(3H. td). 7.78(2H. d) 

45 Step 2 



Synthesis of 1-benzenesulfonyl-N-[2-(3-amidinophenoxy)ethyl]piperidine-4-carboxyamide trifluoroacetate: 

[0104] 568 mg (1 .37 mmol) of 1 -benzenesulfonyl-N-[2-(3-cyanophenoxy)ethyl]piperidine-4-cartx>xyamide was stirred 
so in 1 0 ml of dioxane containing 4 N hydrogen chloride. 3.5 ml of ethanol containing 30 % (w/v) of hydrogen chloride was 
added to the resultant mixture. After the stirring at room temperature for 3 days, the solvent was evaporated under 
reduced pressure. The residue was dissolved in 15 ml of 10 % (w/v) solution of ammonia in ethanol. and the obtained 
solution was stirred at room temperature for 2 days. The solvent was evaporated, and the residue was treated by the 
reversed-phase high-performance liquid chromatography with silica gel, containing octadodecyl group chemically 
55 bonded thereto, as the filler. After the elution with a mixed solvent of water and acetonitrile containing 0.1 % (vA/) of tri- 
fluoroacetic acid, the fraction of the intended product was freeze-dried to obtain the title compound. 

Yield: 533 mg (0.98 mmol) (72 %). 
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MS (ESI, m/z) 430 (MH+) 

H-NMR (DMSO<l6) 6 1.52 (2H, t). 1.72 (2H. d), 2.05-2.18 (1H. m), 2.30 (2H, t). 3.42 (2H, t). 3.60 (2H, d), 4.05 (2H, 
t), 7.26 (1H, d), 7.34 (1H. s). 7.38 (1H, d), 7.50. (1H, 1), 7.62 (1H, d), 7.63-7.77 (5H, m), 8.00 (1H. t). 9.22 (4H, d). 

5 Example 21 

Synthesis of 1 -benzyl-N-[2-(3-amidinophenoxy)ethyJJ-piperidine-4-cai1x>xyarrude bistrif luoroacetate: 

[0105] 430 mg (1.58 mmol) of N-[2-(3-cyanophenoxy)ethyl]piperidine-4-carboxyamide was dissolved in 10 ml of 
10 dimethylformamide. 540 mg (3.93 mmol) of potassium carbonate and 0.16 ml (1.31 mmol) of benzyl bromide were 
added to the solution, and they were stirred at 50°C for 13 hours. After the treatment with ethyl acetate as the extractant 
in an ordinary manner, crude 1-benzyl-N-[2-(3-cyanophenoxy)ethyl]piperkdine-4-cartK>xyarnide was obtained. The 
crude product was stirred in 10 ml of dioxane containing 4 N hydrogen chloride. 3.5 ml of ethanol containing 30 % (w/v) 
of hydrogen chloride was added to the resultant mixture. After the stirring at room temperature for 3 days, the solvent 
75 was evaporated under reduced pressure. The residue was dissolved in 20 ml of 10 % (w/v) solution of ammonia in eth- 
anol, and the obtained solution was stirred at room temperature for 2 days. The solvent was evaporated, and the resi- 
due was treated by the reversed -phase high-performance liquid chromatography with silica gel, containing octadodecyl 
group chemically bonded thereto, as the filler. After the elution with a mixed solvent of water and acetonitrile containing 
0.1 % (v/v) of trrfluoroacetic acid, the fraction of the intended product was freeze-dried to obtain the title compound. 

20 

Yield: 532 mg (0.875 mmol) (67 %). 
MS (ESI. m/z) 381 (MH+) 

H-NMR (DMSO-d6) 6 1.70 (2H, t). 1.90 (2H. t). 2.40 (1H, t). 2.90 (2H. t), 3.20-3.40 (2H. m). 3.42 (2H, t). 4.08 (2H. 
t). 4.15 (2H. brs), 7.28 (1H. d), 7.33 (1H. s). 7.34 (1H, d). 7.40-7.60 (5H, m). 8.26 (1H. brs). 9.30 (4H. d). 9.63-9.80 
25 (1H.m). 

Example 22 

Synthesis of N-[2-(3-amidinophenoxy)ethyl]-4-(p!peridine-1 -yl)benzamide trif luoroacetate: 

30 

Stepl 

Synthesis of ethyl 4-(piperidine-l-yl)benzoate: 

35 [0106] 2.16 g (13.1 mmol) of ethyl 4-aminobenzoate was dissolved in 20 ml of benzene. 2.97 g (13.0 mmol) of 1,5- 
dibromopentane and 4.53 ml (26.0 mmol) of diisopropylethylamine were added to the solution, and they were heated 
under reflux for 48 hours. The reaction liquid was diluted with water. After the extraction with ethyl acetate, the organic 
layer was washed with water and then with saturated aqueous NaCI solution, and dried over anhydrous magnesium sul- 
fate. The solvent was evaporated to obtain the crude title compound. 

40 

Yield: 1.5 g (6.44 mmol) (49 %). 

H-NMR (CDCI3) 6 1 .37 (3H. t). 1 .52-1 .77(6H, m), 3.26-3.37 (4H, m). 4.32 (2H. q). 6.85 (2H, d), 7.91 (2H, d) 
Step 2 

45 

Synthesis of N-[2-(3-amidinophenoxy)ethyl]-4-(piperidine-1-yl)benzamide trrf luoroacetate: 

[0107] 5 ml of concentrated hydrochloric acid was added to 31 1 mg (1 .33 mmol) of ethyl 4-(piperidine-1 -yljbenzoate, 
and they were stirred at 60°C for 20 hours. The solvent was evaporated, and the residue was dissolved in 10 ml of 

so dichloromethane. 0.93 ml (6.65 mmol) of triethylamine, 279 mg (1 .46 mmol) of 1 -(3-dimethylaminopropyl)-3-ethylcarbo- 
diimide hydrochloride, 199 mg (1.46 mmol) of 1-hydroxybenzotriazole and 264 mg (1.33 mmol) of 3-(2-ami- 
noethoxy)benzonitrile hydrochloride were added to the solution, and they were stirred for 16 hours. The reaction liquid 
was diluted with water. After the extraction with ethyl acetate, the organic layer was washed with water. 1 N sodium 
hydroxide and saturated aqueous NaCI solution successively, and dried over anhydrous magnesium sulfate. The sol- 

55 vent was evaporated, and the residue was treated in the same manner as that of step 6 in Example 1 to obtain the title 
compound. 

Yield: 31 0 mg (0.65 mmol) (48 %). 
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• MS (ESI, m/z) 367 (MH+) 

H-NMR (DMSO-d6) 6 1.58 {6H. br), 3.28 (4H. br). 3.62 (2H, dt). 4.18 (2H. t). 6.94 (2H, d). 7.30-7 41 (3H m) 7 53 
(1H. dd). 7.73 (2H.d), 8.42 (1H.br). 9.03 (2H.br), 9.28 (2H,br). '-03 

5 Example 23 

Synthesis of N-[2-(3-amidinophenaxy)ethyl]-1 H-indole-5-carboxyamide trifluoroacetate: 

[0108] 237 mg (1 .47 mmol) of 1 H-indole-5-carboxylic acid was dissolved in 5 ml of dichloromethane. 1 .02 ml (7 35 
10 mmol) of tnethy amine, 309 mg (1 .62 mmol) of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride, 219 mg 
iSLTl? l 1 - h y drox y ben20triazole *™* 291 mg (1.47 mmol) of 3-(2-aminoethoxy)benzonitrile hydrochloride were 

?° t °K n ' V WSre Stirred f ° r 16 h0urs - 17,6 reaction ■»* was diluted with water. After the extraction 

with ethyl acetate, the organic layer was washed with water, 1 N sodium hydroxide and saturated aqueous NaCI solution 
successively, and dned over anhydrous magnesium sulfate. The solvent was evaporated, and the residue was treated 
is in the same manner as that of step 6 in Example 1 to obtain the title compound. 

Yield: 160 mg (0.29 mmol) (20 %). 
MS (ESI. m/z) 323 (MH+) 

» XZZF^&Z^VST "■ "* ,,H ' <8H - * 8,4 ,,H - ■* ">v " H - * 

Example 24 

Synthesis of N-[2-(3-amidinophenoxy)ethyiH-(^^^ bistrifluoroacetate: 
Step 1 : 

Synthesis of ethyl 1 -(4-pyridyl)piperidine-4-carboxylate: 

.° f 4 ' ch,0rop y rjdfne hydrochloride, 4.2 g (26.6 mmol) of ethyl piperidine-4-carboxylate and 
7.4 m (53.2 mmol) of tr.ethylam.ne were stirred in 1 00 ml of xylene at 1 30*C for 24 hours. After the treatment with ethyl 
acetate as the extractant in an ordinary manner, the title compound was obtained. 



25 
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Yield: 2.95 g (12.6 mmol) (47 %). 
35 MS (ESI, m/z) 235 (MH+) 

STS f^^^SpK J) 71 " 1 ^ * 25 °* 2 - 60 (1H * m)> 290 (2K 0 ' 381 (2K d) ' 420 
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50 



55 



Step 2: 

Synthesis of 1-{4-pyridyl)piperidine-4-carboxylic acid hydrochloride: 

[0110] 2.95 g (12.6 mmol) of ethyl 1-(4-pyridyl)piperidine-4-carboxylate was stirred in 100 ml of dioxane. 50 ml of 1 N 
aqueous hydrochloric acid solution was added thereto, and the resultant mixture was stirred at 95*C for 20 hours The 
solvent was evaporated under reduced pressure to obtain the title compound. 

Yield: 3.21 g (1 1.5 mmol) (91%). 
MS (ESI, m/z) 207 (MH+) 

H-NMR (DMSO-d6) 6 1.54 (2H. t). 1 .90 (2H, d), 2.60-2.70 (1H, m). 3.30 (2H, t), 4.10 (2H, d), 7.19 (2H, d), 8.20 (2H, 
Step 3 

Synthesis of N-[2-(3-cyanophenoxy)ethyl]-l -(4-pyridyl)piperidine-4-carboxyamide: 

[0111] 412 ! mg (1.48 mmol) of l-(4-pyridyl)-piperidine-4-carboxylic acid hydrochloride. 350 mg (1.77 mmol) of 3-f2- 
am.noethoxy)benzonitrile, 0.25 ml (1.77 mmol) of triethylamine, 240 mg (1.77 mmol) of 1-hydroxybenzotriazoleand 340 
mg (1 .77 mmol) of 1 -(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride were stirred together in 3 ml of dimeth- 
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ylformamide at room temperature overnight. After the treatment with ethyl acetate as the extractant in an ordinary man- 
ner, the title compound was obtained. 

Yield: 470 mg (1.34 mmol) (91 %) 
5 MS (ESI. m/z) 351 (MH+) 

H-NMR (DMSO-d6) 5 1.52 (2H, dd), 1.68 (2H, d), 2.38-2.45 (1H, m), 2.80 (2H, t), 3.40 (2H, dd), 3.90 (2H, d). 4.08 
(2H, t), 6.80 (2H, d). 7.31 (1H, d), 7.40 (1H, d), 7.42 (1H, s), 7.51 (1H, t). 8.09 (1H. t), 8.13 (2H,d). 

Step 4 

10 

Synthesis of N-[2-(3-amidinophenoxy)ethyl]-1-(4-pyridyl)piperidine-4-carboxyamide bistrifluoroacetate: 

[01 1 2] 1 0 ml of ethanol containing 30 % (w/v) of hydrogen chloride was added to 460 mg (1 .31 mmol) of N-[2-(3-cyan- 
ophencocy) ethyl] -1 -(4-pyridyl)piperidine-4-carboxyamide, and the resultant mixture was stirred at room temperature for 

is 7 days. The solvent was evaporated under reduced pressure, and the residue was dissolved in 10 ml of 10 % (w/v) solu- 
tion of ammonia in ethanol. The obtained solution was stirred at room temperature for 31 hours. The solvent was evap- 
orated, and the obtained residue was purified by the reversed-phase high-performance liquid chromatography with 
silica gel, containing octadodecyl group chemically bonded thereto, as the filler. After the elution with a mixed solvent 
of water and acetonitrile containing 0.1 % (vA/) of trifluoroacetic acid, the fraction of the intended product was freeze- 

20 dried to obtain the title compound. 



Yield: 402 mg (0.675 mmol) (52 %). 
MS (ESI, m/z) 368 (MH+) 

H-NMR (DMSO-d6) 6 1.57 (2H. dd). 1.82 (2H, dd), 2.51-2.60 (1 H, m), 3.10 (2H. t), 3.40 (2H, t), 4.09 (2H, t). 4.23 
25 (2H t d). 7.18 (2H, d). 7.25 (1H, d), 7.20 (1H, s). 7.40 (1H, d). 7.57 (1H, t). 8.02 (2H, t), 9.17 (4H, t). 

. Example 25 



Synthesis of 4-benzoyl-N-[2-(3-amidinophenoxy)ethyl]benzamide trifluoroacetate: 

30 

[0113] 257 mg (1.14 mmol) of 4-benzoylbenzoic acid was dissolved in 10 ml of dichloromethane. 0.48 ml (3.42 mmol) 
of triethytamine, 240 mg (1.25 mmol) of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride. 169 mg (1.25 
mmol) of 1 -hydroxybenzotriazole and 226 mg (1.14 mmol) of 3-(2-aminoethoxy)benzonitrile hydrochloride were added 
to the solution, and they were stirred for 16 hours. The reaction liquid was diluted with water. After the extraction with 
35 ethyl acetate, the organic layer was washed with water. 1 N sodium hydroxide and saturated aqueous NaCI solution 
successively, and dried over anhydrous magnesium sulfate. The solvent was evaporated, and the residue was treated 
in the same manner as that of step 6 in Example 1 to obtain the title compound. 

Yield: 20 mg (0.04 mmd) (4 %). . 
40 MS (ESI. m/z) 388 (MH+) 

H-NMR (DMSO-d6) 6 3.68 (2H, dt). 4.13 (2H, t). 7.27-7.44 (4H. m). 7.54 (1H, dd), 7.57 (IK. d). 7.59 (2H, d), 7.75 
(2H f d). 7.81 (2H, d), 8.01 (1 H, d), 8.91 (1 H, t), 9.10 (2H, br), 9.29 (2H, br). 

Example 26 

45 

Synthesis of N-[2-(3-amidinophenoxy)ethyl]-4-dimethylaminobenzamide trifluoroacetate: 

[0114] 204 mg (1 .24 mmol) of 4-dimethylaminobenzoic acid was dissolved in 10 ml of dichloromethane. 0.52 ml (3.72 
mmol) of triethylamine. 260 mg (1.36 mmol) of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride. 184 mg 
so (1.36 mmol) of 1 -hydroxybenzotriazole and 246 mg (1.24 mmol) of 3-(2-aminoethoxy)benzonitriie hydrochloride were 
added to the solution, and they were stirred for 18 hours. The reaction liquid was diluted with water. After the extraction 
with ethyl acetate, the organic layer was washed with water, 1 N sodium hydroxide and saturated aqueous NaCI solution 
successively, and dried over anhydrous magnesium sulfate. The solvent was evaporated, and the residue was treated 
in the same manner as that of step 6 in Example 1 to obtain the title compound. 

55 

Yield: 300 mg (0.68 mmol) (55 %). 
MS (ESI, m/z) 327 (MH+) 

H-NMR (DMSO-d6) 6 2.96 (6H, s). 3.62 (2H, dt), 4.17 (2H, t), 6.70 (2H. d), 7.32-7.43 (3H. m), 7.54 (1H. dd). 7.74 
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(2H. d), 8.36 (1 H, t). 9.05 (2H. br), 9.28 (2H. br). 

Example 27 



w 



15 



Synthesis of N-[2-(3-amWinophenox^ 

[0115] 10 ml of ethanol containing 30 % (w/v) of hydrogen chloride was added to 1 75 a (8 84 mmoh of * r? a m, 

*" r6SUltent ^ W8S Stirred at room temperature for 22 iSi.^ ZX2£S£ 
rated under reduced pressure, and the residue was dissolved in 10 ml of 10 % (w/v) solution of am^TaTetS 



30 



35 



Yield: 134 mg (0.195 mmol) (2.2 %). 
MS (ESI, nVz) 342 (MH+) 

3 - 8 " 3 65 ,2K "■ 4M ,2K 4 38 « ** ««• HK * , 5 0- 

Example 28 

Synthesis of N-[2-(3-amidinophenoxy)ethyl]-4-ben2ylbenzamide trifluoroacetate: 

25 ST f L 1*? m9 i 3 45 mm0l) * 4 - ben20 V lb enzoic acid was dissolved in 10 ml of acetic acid 100 mg of oalladium/cer 
e^ce oThvdrZn CO " C6nt ^! ed SUlfUnC 8Cid W6re a * ,9d t0 the solution - ^ re ^nt mixture^tSSheX« 
A !e?S ZZ^^ZZTZ* <0r . 18 hOUfS - 17,6 S ° ,Vent WaS evap ° ra,ed - "* 1he residue -fs diluted'^ 
Sfurn iTfl S T 6tflyl aCetate ' the ° r9aniC ,ayer WaS washed ««h water and dried over anhydroufmC 
™T ^ !: . • * W3S evaporated - and the 'es'aue was dissolved in 10 ml of dichloromelhane 073 ml f?2 
mmol) of tr^ethy am,ne. 220 mg (1.15 mmoi) of H3«fimethWaminopropyl^ 

o»ted. and ft. w« «* ,„ „ ,™ man „ er „ , nal M „,,„ , in B ^ , „ ^ « SSSST 

Yield: 150 mg (0.31 mmol) (9 %) 
MS (ESI, m/z) 374 (MH+) 

• SSTi E SST^5- 3 " ,2H -* 4 20 <2H »• V»« <™»' "» » PK 7.78 (2H, d). 8 SS 
Example 29 

Synthesis of N-[2-(3-amidinophenoxy)ethyl]-4-(piperazine-1-carbonyl)b e n 2 amide bistrifluoroacetate and ethvl 4 TIM 12 
(3-am.d.nophenoxy)ethyl]caibamoyl]benzoate bistrifluoroacetate: s™uoroacetate and ethyl 4-[N-[2- 

Step 1 

Synthesis of t-butyl 4-(4-methoxycarbonylben2oy0pipera2ine-1 -carboxylate: 

ment in an ordinary manner, the title compound was obtained. y 1 6 tr6at " 



45 



50 



Yield: 7.08 g (20.3 mmol) (77 %) 
MS (ESI, m/z) 349 (MH+) 
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H-NMR (CDCI3) 6 1 .47 (9H, s). 3.25-3.60 (6H, m), 3.60-3.80 (2H, m), 3.94 (3H, s), 7.46 (2H. d). 8.09 (2H, d) 
Step 2 

5 Synthesis of t-butyi 4-(4-carboxybenzoyl)piperazine-1 -carboxylate: 

[0118] 7.08 g (20.3 mmol) of t-butyl 4-(4-methoxycarbonylbenzoyl)piperazine-1 -carboxylate was stirred in 40 ml of 
methanol and 40 ml of THF. 51 ml (51 mmol) of 1 N aqueous sodium hydroxide solution was added to the resultant solu- 
tion, and they were stirred at 80°C for 20 minutes. The reaction liquid was evaporated under reduced pressure and 1 N 
w hydrochloric acid was added to the residue. After the extraction with ethyl acetate followed with the treatment in an ordi- 
nary manner, the title compound was obtained. 

Yield: 6.78 g (20.3 mmol) (1 00 %) 
MS (ESI. m/z) 335 (MH+) 

15 H-NMR (CDCI3) 6 1.41 (9H. s). 3.20-3.50 (6H, m), 3.52-3.70 (2H, m). 7.49 (2H, d), 8.01 (2H, d) 

Step 3 

Synthesis of t-butyl 4-[4-[N-[2-(3-cyanophenoxy)ethyl]carbamoylJbenzoyl]piperazine-1 -carboxylate: 

20 

[0119] 1.60 g (4.8 mmol) of t-butyi 4-(4-carboxybenzoyl)piperazine-1 -carboxylate, 1.58 g (8.0 mmol) of 3-(2-ami- 
noethoxy)benzonitrile, 1.67 ml (12 mmol) of triethylamine, 650 mg (4.8 mmol) of 1 -hydroxybenzotriazole and 920 mg 
(4.8 mmol) of 1-(3<fimethy!aminopropyl)-3-ethylcarbodiimide hydrochloride were stirred in 20 ml of dimethylformamide 
at room temperature overnight. After the treatment with ethyl acetate as the extractant in an ordinary manner, the title 
25 compound was obtained. 

Yield: 1 .44g (3.02 mmol) (63%). 
MS (ESI, m/z) 479 (MH+) 

H-NMR (CDCI3) 6 1.47 (9H, s). 3.20-3.60 (6H, m), 3.62-3.80 (2H, m). 3.91 (2H. t). 4.20 (2H, t). 6.60 (1H. brs). 7.15 
30 (1H. d). 7.18 (1H, s). 7.28 (1H, d). 7.39 (1H, t), 7.49 (2H. d), 7.82 (2H. d) 

Step 4 

Synthesis of N-[2-(3-amidinophenoxy)ethyl]-4-(piperazine-1-carbonyl)benzamide bistrifluoroacetate and ethyl 4-[N-[2- 
35 (3-amidinophenoxy)ethyl]carbamoyl]benzoate bistrifluoroacetate: 

[0120] 1.44 g (3.02 mmol) of t-butyl 4-[4-[N-[2-(3-cyanophenoxy)ethyl]carbamoyl]benzoyl]piperazine-1 -carboxylate 
was stirred in 5 ml of dioxane containing 4 N hydrogen chloride. 5 ml of 30 % (w/v) solution of hydrogen chloride in eth- 
anol was added to the resultant mixture and they were stirred at room temperature for 3 days. The solvent was evapo- 
40 rated under reduced pressure. The residue was dissolved in 5 ml of 10 % (w/v) solution of ammonia in ethanol. and the 
solution was stirred at room temperature for 22 hours. The solvent was evaporated, and the residue was treated by the 
reversed-phase high-performance liquid chromatography with silica gel, containing octadodecyl group chemically 
bonded thereto, as the filler. After the elution with a mixed solvent of water and acetonitrile containing 0.1 % (v/v) of tri- 
fluoroacetic acid, the fraction of the intended product was freeze-dried to obtain the title compound. 

45 

N-[2-(3-Amidinophenoxy)ethyl]-4-(piperazine-1-carbonyl)benzamide bistrifluoroacetate: 
[0121] 

so Yield: 145 mg (0.23 mmol) (7.7 %). 
MS (ESI. m/z) 396 (MH+) 

H-NMR (DMSO-d6) 5 3.10-3.23 (6H, m), 3.40-3.80 (2H, m), 3.65 (2H, t). 4.23 (2H, t). 7.33 (1H. d). 7.38 (2H. d). 
7.50 (1H. d), 7.55 (2H, d). 7.95 (2H. d). 8.86 (1H, t), 9.00 (2H, brs), 9.20 (4H, d). 

55 
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Ethyl 4-[N-[2-(3-amidinophenoxy)ethyl]carbamoyl]benzoate bistrifluoroacetate: 
[0122] 

MS (FAB. nVz) 356 (MH+) 

ImSS S!*»« w ft?™ SKS 438 (2K * 7 35,7 40 <3H - ■* 751 ""••>• 

Example 30 

Synthesis of ^-acetmtidoylpiperazfn^^ 

!?i 2 ? 5 . 9 L m9 i I' 51 , T 00 ° f N-P-^-^'d^ophenoxyJethylJ-^piperazine-l -carbonyl)benzamide bistrifluoroacetate 
Sortie ^^Lt^.? 1 m ' H mm °° 01 triet ^ la ™ e and 380 m 9 (0 ^64 mmoO of ethy. acSmidTh^ro 
SiZ f »° *e «""f on. and they were stirred at room temperature for 2 days. The solvent was evaporated 
! . b *:, the reversed -P hase high-performance liquid chromatography with silica gel contafnS 

octadodecyl group chem.cally bonded thereto, as the filler. After the elution with a mixed solvent of wJer and aie 

;r c l Xund ,ng % ^ * tr " ,UOr0aCe,iC aCid ' the ,rac «- - < he P^uc, was freezelXcSn 5,e 

Yield: 23.3 mg (0.035 mmol) (2.3 %). 
MS (ESI, m/z). 437 (MH+) 

H-NMR(DMSO-d6) 6 2.30 (3H. brs). 3.10-3.25 (2H. m). 3.40-3.80 (8H m) 4 24 (2H tt 7 30.1H d) TV* 19H ha 
7.52 (1 H. d). 7.55 (2H. d). 7.95 (2H, d). 8.70 (1H. t). 8.87 (2H. brs). 9.22 (4H % * ( " * 9 * 

Example 31 

Synthesis of N-[2-(3-amidinophenoxy)ethyl]-4-aminobenzamide bistrifluoroacetate: 
Step 1 

Synthesis of N-[2-(3-cyanophenoxy)ethyl]-4-aminobenzamide: 

Stei 2 4 m??i ( ft ml^w! of ^-P^^^h^enzonitrile hydrochloride was dissolved in SO ml of dimethylfbrma- 
m.de. 6.2 m (43.8 mmol) of tr.ethylam.ne. 2.00 g (14.6 mmol) of p-aminobenzoic acid. 1 .98 g (14 6 mmol) of 1-hydroxv- 

thT^fl , n n .n 2 8< i 9 u (14 - 6 mm0,) ° f 1 -( 3 ^ im «»hyaminopropyl)-3-e1hylcarbodiimide hy^ ochloTwe we e added to 
the sdut.cn at 0»C. and they were stirred at room temperature overnight. After the treatment 2th ethyl a^elJZ 
extractan«,n an ord.nary manner, the product was purified by the silica ^.chromatography to 

Yield: 1.69 g (6.01 mmol) (29 %) 
MS (ESI, m/z) 282 (MH+) 

Step2 

Synthesis of N-{2-(3-amidinophenoxy)ethyl]-4-aminobenzamide bistrifluoroacetate: 

S ^Z^ZJSSTJT ^ (0 " 39 ^ " N *^ a ^^ 

Example 1. 

[0126] 

Yield: 45.5 mg (0.087 mmol) (22 %). 
MS (ESI, m/z) 299(MH+) 

H-NMR (DMSO-d6) 6 3.21 (2H, br), 4.38 (2H, dd), 7.19 (1H, S). 7.34 (1H, d), 7.36 (1 H,s), 7.42-7.60 (5H, m), 8.42 
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(3H, br), 9.34 (2H, br), 9.54 (2H, br). 
Example 32 

5 Synthesis of N-[2-(3-amidinophenoxy)ethyQ^ trifluoroacetate: 
Step 1 

Synthesis of N-[2-(3-cyanophenoxy) ethyl] -4-(phenylmethanesulfony1amino)benzamide: 

[0127] 670 mg (2.38 mmol) of 4-amino-N-[2-(3-cyanophenoxy)ethyl]benzamide was dissolved in 1 0 ml of dimethylfor- 
mamide. 0.42 ml (2.38 mmol) of diisopropylethylamine and 454 mg (2.38 mmol) of a-toluenesulfonyl chloride were 
added to the solution at 0°C, and they were stirred for 1 3 hours. After the treatment with ethyl acetate as the extractant 
in an ordinary manner, the title compound was obtained. 

15 

Yield: 200 g (0.46 mmol) (19 %). 
MS (ESI. m/z) 436 (MH+) 

H-NMR. (CDCI3) 6 3.70 (2H, t), 4.10 (2H, t). 4.79 (2H, s), 7.10-7.19 (2H, m). 7.20-7.28 (2H, m), 7.30-7.40 (5H, m), 
7.48 (2H, d), 7.51 (2H, d) 

20 

Step 2 

Synthesis of N-[2-(3-amidinophenoxy)ethyl]-4-(phenylmethanesulfonylamino)benzamide trifluoroacetate: 

25 [0128] 1 0 ml of 30 % (wA/) solution of hydrogen chloride in ethanol was added to 261 mg (0.6 mmol) of N-[2-(3-cyan- 
ophenoxyJethylJ^-fphiBnylmethanesulfonylaminoJbenzamide, and they were stirred at room temperature for 3 days. 
The solvent was evaporated under reduced pressure. The residue was dissolved in 10 ml of 10 % (w/v) solution of 
ammonia in ethanol, and the solution was stirred at room temperature for 31 hours. The solvent was evaporated. The 
residue was treated by the reversed-phase high-performance liquid chromatography with silica gel, containing octado- 

30 decyl group chemically bonded thereto, as the filler. After the elution with a mixed solvent of water and acetonitrile con- 
taining 0.1 % (v/v) of trifluoroacetic acid, the fraction of the intended product was freeze-dried to obtain the intended 
compound. 

Yield: 71.7 mg (0.127 mmol) (21 %). 
35 MS (ESI. m/z) 453 (MH+) 

H-NMR (DMSO<l6) 6 3.69 (2H. t), 4.19 (2H. t). 4.53 (2H. s), 7.20-7.40 (1 1H, m), 7.84 (2H. d). 8.64 (1H, t). 9.10 (4H. 
d). 

Example 33 

40 

Synthesis of N-[2-(3-amidinophenoxy)ethyl]-4-phenoxybenzamkie trifluoroacetate: 

[0129] 296 mg (1.4 mmol) of 4-phenoxybenzoic acid was dissolved in 10 ml of dichloromethane. 0.56 ml (4.2 mmol) 
of triethylamine, 295 mg (1.5 mmol) of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride, 208 mg (1.5 
45 mmol) of 1 -hydroxybenzotriazole and 277 mg (1 .4 mmol) of 3-(2-aminoethoxy)benzonitrile hydrochloride were added to 
the solution, and they were stirred for 16 hours. The reaction liquid was diluted with water. After the extraction with ethyl 
acetate, the organic layer was washed with water. 1 N sodium hydroxide and saturated aqueous NaCI solution succes- 
sively, and dried over anhydrous magnesium sulfate. The solvent was evaporated, and the residue was treated in the 
same manner as that of step 6 in Example 1 to obtain the title compound. 

50 

Yield: 360 mg (0.74 mmol) (53 %). 
MS (ESI. m/z) 376 (MH+) 

H-NMR (DMSO-d6) 6 3.67 (2H. dt). 4.21 (2H, t), 7.01 (2H, d). 7.07 (2H, d), 7.18 (1H, d), 7.30-7.48 (5H, m). 7.53 
(1H f dd), 7.88 (2H. d), 8.70 (1H, t), 9.23 (2H, br), 9.29 (2H. br). 
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Example 34 

Synthesis of N-[2-(3^midinophenaxy^^ bistrifluoroacetate: 
s Stepl 

Synthesis of ethyl [N-methyl-N-(pyridine-4-yl)amino]acetate: 



[0130] 17 g (1 13 mmol) of 4-chloropyridine, 17 g (1 1 1 mmol) of ethyl (methylamino)acetate and 47 ml (333 mmol) of 
tnethylamme were stirred in 350„ml of xylene at 130'C for 24 hours. After the treatment with ethyl acetate as the extract- 
ant in an ordinary manner, the title compound was obtained. 

Yield: 1 .28 g (6.59 mmol) (6 %) 

H-NMR (CDCI3) 6 1.26 (3H, t), 3.09 (2H, s), 4.17 (3H, s), 4.24 (2H, q), 6.49 (2H, d), 8.25 (2H, d). 
Step 2 

Synthesis of [N-methyI-N-(pyridine-4-yl)amino]acetic acid hydrochloride: 

[0131 ] 1 .28 g (6.60 mmol) of ethyl [N-methy|.N.(pyridine-4.yl)amino]acetate was stirred in 30 ml of dioxane 26 ml of 
1 N hydrochloric acid was added to the resultant mixture, and they were stirred at 95°C for 20 hours. The solvent was 
evaporated under reduced pressure to obtain the title compound. 

Yield: 1.24 g (5.19 mmol) (79%). 
25 H-NMR (DMSO-d6) 6 3.19 (3H, s). 4.48 (2H. s). 7.03 (2H, brs), 8.30 (2H, brs) 

Step 3 

Synthesis of N-[2-(3-amidinophenoxy)ethy!]-2-[N.methyl-N-(pyridine-4-yl)amino]acetamide bistrifluoroacetate: 



10 



15 



20 



30 



35 



40 



[0132] 300 mg (1.26 mmol) of [N-methyl-N-(pyridine-4-yl)amino]acetic acid hydrochloride, 300 mg (1 51 mmol) of 3- 
(2-am.noethoxy)benzonitrile, 0.21 ml (1 .51 mmol) of triethylamine, 205 mg (1 .51 mmol) of 1 -hydroxybenzotriazole and 
290 mg (1.51 mmol) of 1-(3-dimethyIaminopropyl)-3-ethylcarbodiimide hydrochloride were stirred in 1 3 ml of dimethyl - 
formamide at room temperature overnight. After the treatment with ethyl acetate as the extractant in an ordinary man- 
ner the crude product was obtained. The crude product was stirred in 2 ml of dioxane containing 4 N hydrogen chloride 
2 ml of ethanol containing 30 % (w/v) of hydrogen chloride was added to the reaction mixture. After stirring at room tern- 
perature for 7 days, the solvent was evaporated under reduced pressure. The residue was dissolved in 2 ml of 10 % 
(w/v) solution of ammonia in ethanol. The solution was stirred at room temperature for 31 hours. The solvent was evap- 
orated, and the residue was treated by the reversed-phase high-performance liquid chromatography with silica gel con- 
taining octadodecyl group chemically bonded thereto, as the filler. After the elution with a mixed solvent of water and 
acetonrtnle containing 0.1 % (v/v) of trifiuoroacetic acid, the fraction of the intended product was freeze-dried to obtain 
the title compound. 

Yield: 185 mg (0.281 mmol) (22 %) 
45 MS (ESI. m/z) 328 (MH+) 

H-NMR (DMSO-d6) 6 3.24 (3H,s), 3.50 (2H, t), 4.10 (2H, t), 4.30 (2H, s)» 6.99 (2H, brs), 7.31 (1H d) 7 33 (1H s) 
7 AO (1H,d), 7.57 (1H.t), 8.25 (2H, brs), 8.56 (1H, t), 9.38 (4H, d). ' ' 

Example 35 

50 

Synthesis of N-[2-(3-amidinophenoxy)ethyl]-4-[(pyridine-4-yl)amino]benzamide. bistrifluoroacetate: 
Stepl 

55 Synthesis of ethyl 4-[(pyridine-4-yl)amino]benzoate: 

[0133] 4.57 g (31 mmol) of 4-chloropyridine and 5.03 g (31 mmol) of ethyl 4-aminobenzoate were dissolved in 1 00 ml 
of xylene. 12.7 ml (92 mmol) of triethylamine was added to the obtained solution and the resultant mixture was heated 
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under reflux for 50 hours. The solvent was evaporated, and the residue was diluted with water. After the extraction with 
dichloromethane followed by washing with saturated Aqueous NaCI solution and drying over anhydrous magnesium 
sulfate, the solvent was evaporated and the residue was purified by the silica gel column chromatography to obtain the 
title compound. 

5 

Yield: 360 mg (1 .49 mmol) (5 %) 

H-NMR (CD CI 3) 6 1.40 (3H. t), 4.37 (2H, q), 6.95 (2H, dd). 7.19 (2H. dd), 8.03 (2H, dd). 8.38 (2H f dd). 
Step 2 

10 

Synthesis of N-[2-(3-cyanophenoxy)ethyl]-4-[(pyridine-4-yl)amino]benzamide: 

[0134] 180 mg (0.743 mmol) of ethyl 4-[(pyridine-4-yl)amino]benzoate was dissolved in 5 ml of concentrated hydro- 
chloric acid, and the solution was stirred at 70°C for 15 hours. The solvent was evaporated, and the residue was dis- 

15 solved in 5 ml of dichloromethane. 0.23 ml (1.64 mmol) of triethylamine, 156 mg (0.82 mmol) of l-(3- 
dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride. 208 mg (0.82 mmol) of 1 -hydroxybenzotriazole and 199 mg 
(0.82 mmol) of 3-(2-aminoethoxy)benzonitrile hydrobromide were added to the solution, and they were stirred for 1 6 
hours. The reaction liquid was diluted with water. After the extraction with ethyl acetate, the organic layer was succes- 
sively washed with water, 1 N sodium hydroxide and saturated aqueous NaCI solution, and then dried over anhydrous 

20 magnesium sulfate. The solvent was evaporated, and the residue was purified by the silica gel column chromatography 
to obtain the title compound. 

Yield: 99 mg (0.27 mmol) (37 %) 

H-NMR (CD30D) 6 3.78 (2H. dt). 4.23 (2H. t). 7.06 (1H, dd). 7.25-7.40 (6H, m), 7.85 (2H, dd), 8.19 (2H, dd) 

25 

Step 3 

Synthesis of N-[2-(3-amidinophenoxy)ethyl]-4-[(pyridine-4-yl)amino]benzamide bistrifluoroacetate: 

30 [0135] The title compound was obtained from 95 mg (0.27 mmol) of n-[2-(3-cyanophenoxy)ethyl]-4-[(pyridine-4- 
yl)amino]benzamide in the same manner as that of step 6 in Example 1 . 

Yield: 51 mg (0.08 mmol) (32 %) 
MS (ESI. m/z)376(MH+) 

35 H-NMR (DMSO-d6) 6 3.68 (2H, dt). 4.24 (2H. t), 7.24 (2H. d), 7.30-7.37 (2H. m), 7.39-7.48 (3H, m). 7.53 (1 H. dd). 

7.98 (2H. d), 8.12-8.26 (1H. m). 8.34 (2H, d), 8.80-8.89 (1 H. m). 9.16 (2H, br), 9.33 (2H, br). 

Example 36 

40 Synthesis of N-[2-(3-amidinophenoxy)ethylJ-4-(N-methylcarbamoyl)benzamide trifluoroacetate: 
Step 1 

Synthesis of N-[2-(3-cyanophenoxy)ethyl]-4-(N-methylcarbamoyl)benzamide: 

45 

[0136] The title compound was obtained from 150 mg (0.48 mmol) of 4-[N-[2-(3-cyanophenoxy)ethyl]carbamoyl]ben- 
zoic acid, 52 mg (0.48 mmol) of ethyl chlorofbrmate. 0.5 ml (excess) of triethylamine and 30 ml of 40 % aqueous mon- 
omethylamine solution in the same manner as that of step 2 in Example 3. 

so Yield: 87 mg (0.27 mmol) (56 %) 

H-NMR (CDCI3) 6 3.05 (3H, d). 3.90 (2H, dt). 4.20 (2H. t). 6.20 (1H, br). 6.61 (1H. br), 7.15 (1H, d). 7.17 (1H. s). 
7.27(1 H. d). 7.39(1 H. t). 7.83(4H. s) 

Step 2 

55 

Synthesis of N-[2-(3-amidinophenoxy)ethyl]-4-(N-methylcarbamoyl)benzamide trrfluoroacetate: 

[0137] The title compound was obtained from 83 mg (0.26 mmol) of [N-[2-(3-cyanophenoxy)ethyl]-4-(N-methylcar- 
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bamoyl)benzamide in the same manner as that of step 3 in Example 3. 

Yield: 68 mg (0.15 mmol) (58 %) 
MS (ESI, m/z) 341 (MH+) 

5 H-NMR (DMSO-d6) 6 2.80 (3H, d), 3.70 (2H, dt), 4.20 (2H, t), 7.34 (1H, d), 7.39 (1H, d). 7.40 (1H s) 7 54(1H fl 

7.88-7.94 (4H,m), 8.54 (1H,d). 8.82 (1H.t). 9.05 (2H.br). 9.28 (2H.br). l ■ #■ ■» Vn.v, 

Example 37 

io Synthesis of N-[2-(3-amidinophenoxy)ethyl]-4-phenylbenzamide trifluoroacetate: 

l V0?L. , 132 m9 ( °' 67 mmo,) °* 4 -P nen y'ben20ic acid was dissolved in 10 ml of dichloromethane. 0.28 ml (2 0 mmol) 
of triethylamme. 141 mg (0.73 mmol) of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride 59 mg (0 59 
mmol) of 1-hydroxybenzotriazole and 132 mg (0.67 mmol) of 3-(2-aminoethoxy)benzonitrile hydrochloride were added 
is to the solution, and they were stirred for 1 6 hours. The reaction liquid was diluted with water. After the extraction with 
ethyl acetate, the organic layer was successively washed with water. 1 N sodium hydroxide and saturated aqueous 
NaCI solution, and then dried over anhydrous magnesium sulfate. The solvent was evaporated, and the residue was 
treated in the same manner as that of step 6 in Example 1 to obtain the title compound. 

so Yield: 30mg (0.08 mmol) (8 %) 
MS (ESI. m/z) 360 (MH+) 

H-NMR (DMSOd6) 6 3.89 (2H, dt), 4.25 (2H, t), 7.31-7.45 (3H, m), 7.48 (2H. d). 7.52 (1H, d) 754(1H dd) 7 73 
(2H. d). 7.78 (2H.d). 7.98 (2H.d), 8.82 (1H.t). 9.15 (2H.br), 9.33 (2H.br). ■ 

25 Example 38 

Synthesis of N-[2-(3-amidinophenoxy)ethyl]-4-cyclohexylbenzamide trifluoroacetate: 

^J"' (0 " 67 mm0l) ° f ethyl dlloroformat e w as added to 136 mg (0.67 mmol) of 4-cyclohexylbenzoic acid 5 
ml of dimethylformamide and 0.07 ml (1 .34 mmol) of N-methylmorpholine, and they were stirred for 30 minutes. 132 mg 
(0.67 mmol) of 3-(2-aminoethoxy)benzonitrile hydrochloride was added to the resultant mixture. The temperature was 
etevated to room temperature, and they were stirred for one hour The reaction liquid was diluted with water After the 
extraction with ethyl acetate, the organic layer was successively washed with water. 1 N hydrochloric acid and saturated 
aqueous NaCI solution, and then dried over anhydrous magnesium sulfate. The solvent was evaporated and the resi- 
due was treated in the same manner as that of step 6 in Example 1 to obtain the title compound. 

Yield: 40mg (0.08 mmol) (12 %) 
MS (ESI. m/z) 366 (MH+) 

(DMSad6 > 5 1 1 8-1.S1 (5H. m). 1 .45 (9H. s). 1.65-1.78 (5H. m). 2.52-2.63 (1H. m). 3.65 (2H.dt), 4 21 (2H 
t). 7.25-7.37 (3H. m), 7.39 (2H. d), 7.54 (1H. dd). 7.79 (2H. d). 8.68 (1H. t), 9.15 (2H. br). 9.34 (2H. brf 

Example 39 

Synthesis of N-[2-(3-amidinophenoxy)e^ bistrifluoroacetate: 
Step 1 

Synthesis of t-butyl 4-(4-methoxycartDonylbenzenesulfonyl)piperazine-1 -carboxylate: 



30 



35 



45 



50 



55 



[0140] 10 67 g (57.3 mmol) of t-butyl piperazine-1 -carboxylate was dissolved in 1 80 ml of dimethylformamide. 1 0 ml 
(57.3 mmol) of d.isopropylethylamine and a solution of 17.3 g (57.3 mmol) of 4-iodobenzenesulfonyl chloride in 20 ml 
of dimethyfformam.de were added to the solution at 0-C, and the resultant mixture was stirred for 5 hours After the 
treatment w.th ethyl acetate as the extractant in an ordinary manner, crude t-butyl 4-(4-iodobenzenesulfonyl)piperazine- 
1-carboxylate was obtained. This crude product was dissolved in 150 ml of dimethylformamide. 750 mg (3 5 mmol) of 
paHad.um (II acetate. 55 ml (1 .39 mol) of methanol and 19 ml (139 mmol) of triethylamme were added to the solution 
and the resultant mixture was stirred under heating at 90«C in the presence of carbon monoxide for 23 hours After the 
treatment with ethyl acetate as the extractant in an ordinary manner, the crude title compound was obtained This prod- 
uct was then purified by the silica gel column chromatography. 
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Yield: 4.30 g (1 1-2 mmol) (20 %) 

H-NMR (CDCI3) 6 1 .42 (9H, s). 2.98 (4H. t), 3.51 (4H, t). 3.97 (3H, s), 7.82 (2H. d). 8.20 (2H, d). 
Step 2 

5 

Synthesis of t-butyl 4-(4-carboxybenzenesulfonyl)piperazine-l -carboxylate: 

[0141 ] 4.30 g (1 1 .2 mmol) of t-butyl 4-(4-methoxycarbonyIbenzenesulfonyl)piperazine-1 -carboxylate was stirred in 1 5 
ml of methanol and 15 ml of THF. 17 ml of 1 N aqueous sodium hydroxide solution was added to the resultant mixture, 
10 and they were stirred at 60°C overnight. The reaction liquid was evaporated under reduced pressure, and 1 N hydro- 
chloric acid was added to the residue. After the treatment with ethyl acetate as the extractant in an ordinary manner, 
the title compound was obtained. 

Yield: 1.41 g (3.8 mmol) (34%) 
15 MS(ESI,m/z)398(M+Na+). 

H-NMR (CDCI3) 5 1 .41 (9H, s). 3.02 (4H, t), 3.52 (4H, t), 7.84 (2H, d). 8.24 (2H. d) 

Step 3 

20 Synthesis of t-butyl 4-[4-[N-[2-(3-cyanophenoxy)ethyl]carbamoyl]benzenesulfonyl]piperazine- 1 -carboxylate: 

[0142] 1 .41 g (3.79 mmol) of t-butyl (4-carboxybenzenesulfonyl)piperazine-1 -carboxylate was stirred in dimethylfor- 
mamide. 1 .3 ml (9.25 mmol) of triethylamine and 0.38 ml (3.95 mmol) of ethyl chloroformate were added to the resultant 
mixture. After stirring for 5 minutes followed by the addition of 1 .02 g (4.61 mmol) of 3-(2-aminoethoxy)benzonrtrile, the 
25 temperature was elevated to room temperature and they were stirred for 2 hours. After the dilution with 1 N hydrochloric 
acid and extraction with ethyl acetate, the product was treated in an ordinary manner to obtain the title compound. 

Yield: 1.88 g (3.66 mmol) (97 %) 
MS (ESI. m/z) 537 (M+Na+) 

30 H-NMR (CDCI3) 6 1.40 (9H, s). 2.97 (4H. t), 3.49 (4H, t). 3.91 (2H, dd). 4.19 (2H, t). 7.03 (1H. t). 7.14 (1H, d). 7.17 

(1H t s). 7.27 (1H. d). 7.38 (1H, d). 7.78 (2H, d), 7.98 (2H. d) 

Step 4 

35 Synthesis of N-[2-(3-amidinophenoxy)ethyJ]-4-(piperazine-1-sulfbnyl)b©izamide bistrifluoroacetate: 

[0143] 1 .88 g (3.66 mmol) of t-butyl [4-[N-[2-(3-cyanophenoxy)ethyrjcarbamoyl]benzenesulfonyl]piperazine- 1 -carbox- 
ylate was stirred in 0.92 ml (3.66 mmol) of dioxane containing 4 N hydrogen chloride. 4 ml of ethanol containing 30 % 
(w/v) of hydrogen chloride was added to the reaction mixture. After stirring at room temperature for 6 days, the solvent 
40 was evaporated under reduced pressure. The residue was dissolved in 5 ml of 10 % (w/v) ammonia solution in ethanol. 
The solution was stirred at room temperature for 1 7 hours. The solvent was evaporated, and the residue was treated by 
the reversed-phase high-performance liquid chromatography with silica gel, containing octadodecyl group chemically 
bonded thereto, as the filler. After the elution with a mixed solvent of water and acetonitrile containing 0. 1 % (v/v) of tri- 
fluoroacetic acid, the fraction of the intended product was freeze-dried to obtain the title compound. 

45 

Yield: 736 mg (1.12 mmol) (31 %) 
MS (ESI, m/z) 432 (MH+) 

H-NMR (DMSO-d6) 6 3.12 (4H, d). 3.20 (4H. d). 3.70 (2H. dd). 4.22 (2H, t). 7.32 (1H, d). 7.38 (1 H, s). 7.40 (1 H. d), 
7.54 (1 H. t), 7.90 (2H. d), 8.14 (2H, d). 8.60 (1H. brs). 8.95 (1H, brs), 9.15 (4H, d). 

50 

Example 40 

Synthesis of 4-(4-acetrmidoylpiperazine-1 -surfonyl)-N-[2-(3-amidinophenoxy)ethyl]benzamide bistrifluoroacetate: 

55 [0144] 240 mg (0.364 mmol) of N-[2-(3-amidinophenoxy)ethyl]-4-(piperazine-1 -sulfonyl)benzamide bistrifluoroacetate 
was dissolved in 3 ml of ethanol. 0.27 ml (1.89 mmol) of triethylamine and 95 mg (0.764 mmol) of ethyl acetimidate 
hydrochloride were added to the solution, and they were stirred at room temperature for 6 hours. The solvent was evap- 
orated, and the residue was treated by the reversed-phase high-performance liquid chromatography with silica gel. con- 
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taining octadodecyl group chemically bonded thereto, as the filler. After the elution with a mixed solvent of water and 
acetonitnle containing 0.1 % (v/v) of trifluoroacetic acid, the fraction of the intended product was freeze-dried to obtain 
the title compound. 

s Yield: 113 mg (0.161 mmol) (44%) 

MS (ESI, m/z) 473 (MH+) 

H-NMR (DMSO-d6) 6 2.18 (3H, s), 3.05-3.18 (4H. m), 3.58-3.68 (4H. m), 3.75 (2H, t). 4.44 (2H t) 7 31 (1H d) 
7.39 (1H.s). 7.41 (1H.d). 7.54 (1H.t). 7.88 (2H, d), 8.12 (2H, d), 8.68 (1H.S). 9.05 (1H,t). 9.28 (4H, d). ' 

10 Example 41 

Synthesis of N-[2-(3-amidinophenoxy)ethyl]-4-[(pyridine-4-yl)methyl]benzamide bistrifluoroacetate: 



75 



20 



2S 



30 



35 



Step 1 

Synthesis of 4-(4-iodobenzyl)pyridine: 



[0145] 5.0 g (30 mmol) of 4-benzylpyridine was dissolved in 30 ml of acetic acid. 3.53 ml (65 mmol) of concentrated 
sulfunc aod. 2.99 g (1 1 .8 mmol) of iodine and 1 . 1 7 g (5.9 mmol) of sodium iodate were added to the solution and the 
resultant mixture was stirred at 70°C for 20 hours. After cooling, 0.1 5 g of sodium metaperiodate was added to the reac- 
tion mixture. After the distillation under reduced pressure, water was added to the residue, which was washed with 
dichloromethane. After the addition of 1 N aqueous sodium hydroxide solution followed by the extraction with dichlo- 
rometh^e twice, the solvent was evaporated. The residue was purified by the silica gel column chromatography to 
obtain the title compound. s K ' 

Yield: 2.7 g (9.2 mmol) (31 %) 

H-NMR (CDCI3) 6 3.91 (2H. s). 6.92 (2H. d). 7.07 (2H. d). 7.64 (2H. d). 8.50 (2H. d) 
Step 2 

Synthesis of methyl 4-I(pyridine-4-yl)methyl]benzoate: 

[0146] 1.03 g (3.49 mmol) of 4-(4-iodobenzyl)pyridine was dissolved in 15 ml of dimethylformamide. 39 mg (0 18 
mmol) of palladium acetate. 0.97 ml (6.98 mmol) of triethylamine and 2.82 ml (69.8 mmol) of methanol were added to 
the solution, and the resultant mixture was stirred in the presence of carbon monoxide at 70°C for 6 hours The reaction 
solution was diluted with water After the extraction with ethyl acetate, the organic layer was washed with water and then 
with a saturated Aqueous NaCI solution. The solvent was evaporated, and the residue was purified by the silica gel col- 
umn chromatography to obtain the title compound. 

*o Yield: 630 mg (2.78 mmol) (79%) 

H-NMR (CDCI3) 6 3.91 (3H. s), 4.02 (2H. s), 7.08 (2H. d), 7.24 (2H, d), 7.98 (2H, d). 8.51 (2H. dd). 

Step 3 

45 Synthesis of N-[2-(3-cyanophenoxy)ethyl]-4-[(pyridine-4-yl)methyl]benzamide: 

[0147] 262 mg (1 .1 5 mmol) of methyl 4-[(pyridine-4-yl)methyl]benzoate was dissolved in 5 ml of concentrated hydro- 
chloric acid. The solution was stirred at 70°C for 1 5 hours. The solvent was evaporated, and the residue was dissolved 
"L , f dichloromethane. 0.24 ml (1 .73 mmol) of triethylamine, 243 mg (1 .27 mmol) of 1-(3-dimethylaminopropyl)-3- 

so ethylcarbod.im.de hydrochloride. 1 72 mg (1 .27 mmol) of 1 -hydroxybenzotriazole and 308 mg (1 .27 mmol) of 3-(2-ami- 
noethoxy)benzonitrile hydrochloride were added to the solution, and they were stirred for 15 hours The reaction liquid 
was diluted with water. After the extraction with ethyl acetate, the organic layer was successively washed with water 1 
N sodium hydroxide and saturated aqueous NaCI solution, and then dried over anhydrous magnesium sulfate The sol- 
vent was evaporated, and the residue was purified by the silica gel column chromatography to obtain the title com- 

55 pound. 

Yield: 320mg (0.90 mmol) (78 %) 

H-NMR (CDCI3) 5 3.89 <2H, dt), 4.02 (2H, s), 4.18 (2H, t). 6.46-6.57 (1H, m), 7.16 (2H, br), 7.25 (2H, d), 7.27 (2H, 
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d), 7.39 (1 H, dd), 7.74 (2H. d), 8.51 (2H, dd) 
Step 4 

5 Synthesis of N-[2-(3-amidinophenoxy)ethyl]-4-[(pyridine-4-y0methy0benzamide bistr'rfluoroacetate: 

[0148] The title compound was obtained from 218 mg (0.61 mmol) of N-[2-(3-cyanophenoxy)ethyl]-4-[(pyridine-4- 
yl)methyl]benzamide in the same manner as that of step 6 in Example 1 . 

10 Yield: 170 mg (0.45 mmol) (74 %) 

MS (ESI. m/z) 375 (MH+) 

H-NMR (DMSOd6) 6 3.65 (2H, dt), 4.20 (2H, s), 4.21 (2H, t), 7.22-7.43 (5H, m), 7.47 (1H. dd). 7.60 (2H, d). 7.83 
(2H, dd). 8.65 (3H, br). 9.08 (2H, r). 9.28 (2H, br). 

15 Example 42 

Synthesis of N-[2-(3-amidinophenoxy)ethyl]^-[(piperidine^-y!idene)methyl]ben2amide bistrrf luoroacetate: 
Step 1 

20 

Synthesis of methyl 4-(diethoxyphosphorylmethyl)benzoate: 

[0149] 6.64 g (40 mmol) of triethyl phosphite was added to 2.29 g (10 mmol) of methyl 4-(bromomethyl)benzoate, and 
the resultant mixture was stirred at 150*C for 19 hours. The mixture was purified by the silica ge! column chromatogra- 
25 phy to obtain the title compound. 

Yield: 2.6 g (9 mmol) (90 %). 

H-NMR (CDCI3) 6 1 .25 (6H. t), 3.20 (2H. d). 4.02 (4H, dq). 7.39 (2H. d). 8.00 (2H, d) 
30 Step 2 

Synthesis of methyl 4-[[1 -(t-butoxycarbonyl)piperidine-4-ylidene]methyl]benzoate: 

[0150] 2.7 ml (20.0 mmol) of triethylamine, 1 .84 g (8.45 mmol) of di-t-butyl carbonate and 30 ml of dichloromethane 
35 were added to 1 .0 g (5.0 mmol) of 4-piperidone, and the resultant mixture was stirred for 1 9 hours. The reaction solution 
was diluted with water. After the extraction with dichloromethane, the organic layer was washed with 1 N aqueous 
hydrochloric acid solution and then with a saturated Aqueous NaCI solution, and then dried over anhydrous magnesium 
sulfate. The solvent was evaporated under reduced pressure to obtain l-t-butoxycarbonyl-4-piperidone. Separately. 80 
ml of tetrahydrofuran and methyl 4-(diethoxyphosphorylmethyl) benzoate were added to 241 mg (6.0 mmol) of sodium 
40 hydride under cooling with ice, and the resultant mixture was stirred for 30 minutes and then at room temperature for 
30 minutes. Crude 1 -t-butoxycarbonyl -4-piperidone obtained as described above was added to the mixture, and they 
were stirred for 20 hours. The reaction solution was diluted with water. After the extraction with ethyl acetate, the organic 
layer was washed with water and then with a saturated Aqueous NaCI solution, and then dried over anhydrous magne- 
sium sulfate. The solvent was evaporated and the residue was purified by the silica gel column chromatography to 
45 obtain the title compound. 

Yield: 1.26 g (3.8 mmol) (76 %). 

H-NMR (CDCI3) 6 1.48 (9H, s), 2.38 (2H, dd), 2.44 (2H. dd), 3.42 (2H. dd), 3.53 (2H. dd). 3.89 (3H, s). 6.39 (1H. 
br), 7.24 (2H. d). 7.98 (2H. d). 

50 

Step 3 

Synthesis of N-[2-(3-cyanophenoxy)ethyl]-4-[(1 -t-butoxycarbonylpiperidine-4-ylidene)methyl]benzamide: 

55 [0151] 6 ml of 1 N sodium hydroxide and 18 ml of ethanol were added to 331 mg (1.0 mmol) of methyl 4-[(1-t-butox- 
ycarbonylpiperidine-4-ylidene)methyl]benzoate, and they were stirred for 18 hours. The reaction liquid was acidified 
with 1 N hydrochloric acid. After the extraction with ethyl acetate, the organic layer was dried over anhydrous magne- 
sium sulfate. The solvent was evaporated. 5 ml of dimethylformamide. 0.22 ml (2.0 mmol) of N-methylmorpholine and 
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nwafcn TliLp«J^fSSS!SJS!jSS "^T* " as » •» Maura a, that 

Yield: 309 mg (0.67 mmol) (67 %) 
Step 4 

Stasis c 'Hz.p-amitfnopha^aWH^^^ b*Muo».c«te: 

20 Yield: 190 mg (0.31 mmol) (63 %) 
MS (ESI, m/z) 379 (MH+) 

25 Example 43 

S ^^i S ofN^3-amidinophenaxy)ethy.H-Kp i pe ri dine^ 
Step 1 



70 



75 



30 



Sca^ — * -9 d 31 mmo.) of methyl 4, (1 - 

fbr IsUrs. Sthe itS^ f " «" "-presence of hydrogen 

tion and 6 ml of ethanol were added to the residue °V N aqU60US Sodium ^roxide solu- 

was acidified with 1 N aqueous ^hte^MAtetol 1^5 T*??* * ,rrBd for 18 hours " 17,6 reacti ™ HquH 
drous magnesium sulfa* tSSESSSSS 1^32? ^ ? 6 WS dried an V 

ylmorpholine and 0.10 ml (1 0 mmol) of %SZL?~ d'™*hylformam,de, 0.22 ml (2.00 mmol) of N-meth- 

stirringforSO minutes. 243 mg (TomC Z 3 2 It T ^."L Und6r C00,in9 with ice - After 
ture. The resultant mixtur was ^r^Tr^l^^^^ 0 ^ '»*<*«>'"«• was added at that tempera- 
the extraction with eth* ace^^ ^ ^eftion was diluted with water. After 

saturated aqueous common saK soS sucSS ^TtoJ^ZT ^rochloric acid solution and . 

wasevaporated, a. the — s pur=^ 

Yield: 296 mg (0.64 mmol) (49 %) 
so Step 2 

Synthesis of N-[2-(3-amidino P henoxy)e^^^ bistrifluoroacetate: 



35 



40 



45 



Yield: 190 mg (0.31 mmol) (63 %) 
MS (ESI, m/z) 381 (MH+) 
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H-NMR (DMSOd6) 6 121-1.41 (2H, m), 1.62-1.74 (2H, m), 1.77-1.93 (1H, m), 2.59 (2H, d), 2.70-2.89 (2H, m). 
3.05-3.32 (2H, m), 3.66 (2H, dt), 4.21 (2H, t), 7.28 (2H, d). 7.30-7.36 (1 H, m), 7.37-7.43 (2H. m). 7.54 (1 H, dd). 7.81 
(2H, d), 8.18-8.36 (1 H. m). 8.51-8.64 (2H, m). 8.68 (1H, t), 9.22 (2H, br), 9.29 (2h, br). 

5 Example 44 

Synthesis of N-[2-(3-amidinophenoxy)ethyl]-4-[(1 -acetimidoylpiperidine-4-ylidene)methyl]benzamide bistrif luoroace- 
tate: 

10 [0155] 9.9 mg (0.02 mmol) of N-[2-(3-amidinophenoxy)ethyl]-4-[(piperidine-4-ylidene)methynbenzamide bistrif luoroa- 
cetate was dissolved in 2 ml of ethanol. 0.02 ml (0.15 mmol) of triethylamine and 4 mg (0.03 mmol) of ethyl acetimidate 
hydrochloride were added to the solution, and they were stirred for 15 hours. The solvent was evaporated, and the res- 
idue was treated by the reversed-phase high-performance liquid chromatography with silica gel. containing octadodecyl 
group chemically bonded thereto, as the f iller. After the elution with a mixed solvent of water and acetonitrile containing 

is 0.1 % (vAO of trifluoroacetic acid, the fraction of the intended product was freeze-dried to obtain the title compound. 

Yield: 8.4 mg (0.01 mmol) (79 %) 
MS (ESI. m/z) 420 (MH+) 

H-NMR (DMSO«J6) 5 2.31 (3H, s). 2.54-2.66 (3H, m), 2.68-2.75 (1 H. m), 3.55-3.66 (4H. m). 3.67 (2H. dt). 4.22 (2H. 
20 t), 6.50 (K br). 7.29-7.44 (5H. m). 7.53 (1H. dd), 7.86 (2H. d). 8.56 (1H. br). 8.74 (1H, t), 9.16 (1H, br). 9.20 (2H. 

br). 9.28 (2H. br). 

Example 45 

25 Synthesis of N-[2-(3-amidinophenoxy)ethyl]-4-[(1 -acetimidoylpiperidine-4-yl)methyl]benzamide bistrif luoroacetate: 

[0156] 10 mg (0.02 mmol) of N-l2-(3-amidinophenoxy)ethyl]-4-[(piperidine-4-ylidene)methyl]benzamide bistrifluoroa- 
cetate was dissolved in 2 ml of ethanol. Then the same procedure as that of Example 44 was repeated except that 0.02 
ml (0.15 mmol) of triethylamine and 4 mg (0.03 mmol) of ethyl acetimidate hydrochloride were used topbtain the title 
30 compound. 

Yield: 6 mg (0.01 mmol) (56%) 
MS (ESI. m/z) 422 (MH+) 

H-NMR (DMSO-d6) 5 1 .21-1.35 (2H. m), 1 .59-1 .62 (2H. m). 1.83-2.00 (1H. m). 2.24 (3H, s), 2.59 (2H, d). 2.94-3.20 
35 (2H. m). 3.66 (2H, dt), 3.80-3.92 (1H. m), 3.96-4.08 (2H, m). 4.21 (2H, t), 7.24-7.43 (5H. m), 7.53 (1H. dd). 7.81 

(2H, d). 8.48 (1H. br). 8.68 (1H. t). 9.03 (1H. br), 9.15 (2H, br), 9.28 (2H, br). 

Example 46 

40 Synthesis of N-[2-(3-amidinophenoxy)ethyt]-4-(2-1 H-imidazolyl)benzamide bistrrfluoroacetate: 
Step 1 

Synthesis of ethyl 4-(2-1 H-imidazolyl)benzoate: 

45 

[0157] 500 mg (2.3 mmol) of ethyl 4-(2-imidazoline-2-yl)benzoate and 500 mg of 10 % palladium/carbon were heated 
in 20 ml of toluene under reflux in argon atmosphere for 9 hours. The reaction liquid was diluted with ethyl acetate and 
filtered through Celite. The filtrate was concentrated to obtain the title compound. 

so Yield: 332 mg (1 .5 mmol) (67 %) 

H-NMR (CDCI3) 6 1 .40 (3H, t), 4.40 (2H. q), 7.20 (2H. s). 7.90 (2H. d), 8.1 0 (2H, d). 

Step 2 

55 Synthesis of 4-(2-1 H-imidazolyl)benzoic acid hydrochloride: 

[0158] 160 mg (0.74 mmol) of ethyl 4-(2-1 H-imidazolyl)benzoate was heated under reflux in 4 ml of hydrochloric acid 
and 8 ml of acetic acid. Three hours after, the solvent was evaporated to obtain the title compound. 
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Yield: 157 mg (0.70 mmol) (94 %) 

H-NMR (DMSO-d6) 6 782 (2H,s), 8.15 (2H,d), 8.25( 2H.d) 
Step 3 

Synthesis of N-[2-(3.amidinophenoxy)ethyl]-4.(2-1H-imidazolyl)benzamide bistrifluoroacetate: 

52? J 55 i" m0l) ° f M2-1H-imidazolyl)benzoic acid hydrochloride. 195 mg (0.8 mmol) of S^-ami- 

srsfs^r e ,^ ro ^ de ' 153 mg (o - 8 mmo,) ° f w*****^^ 

3 ^ ( ^ u mm0,) 01 1 - h y dro ^enzotriazole hydrate (hydrous. 87 %) and 300 mg (3 0 mmol) of triethylamine 
were stirred ,n dichloromethane at a temperature ranging from room temperature to 40 -C for 2 d£ . The soSeTZt 

* aq K e0US !^ iUm hydr ° Xlde S0,Uti ° n WaS added to the residue - After th * action with ethyl ace^e 

™TvSs ^SST* S w at6d aqUe ° US NaC ' S0,Uti ° n and d ^ n9 anhydr0US ~fl^um su.fate the so! 
^^^^ resjdue was suspended in chloroform. After the filtration, the filter cake was treated in th* 
same manner as that of step 6 in Example 1 to obtain the title compound. 

Yield: 78 mg (0.14 mmol) (20 %). 
MS (ESI, m/z) 350 (MH+) 

H-NMR (DMSO-d6) 6 3.70 (2H, dt), 4.23 (2H. t), 7.34 (1H, d), 7.40 (1H. d) 7 41 (1H s) 7 54 MH « 7 72 row o 

8.06 (2H, d), 8.16 (2H, d), 8.96 (1H, t), 9.16 (2H, br), 9 32 (2H, br). ' ( ' * ? * {2K S) ' 

Example 47 

Synthesis of N-[2^3-amidinophenoxy)ethyl]-4-acetylbenzamide trifluoroacetate: 

S!f°L 223 m9 ilf 6 m ?° ,> ° f 4 - acei y ben2 ° ic a^d was dissolved in 10 ml of dichloromethane 0.95 ml (6 80 mmol) 
2 ^ ^ ^ mm0l) ° f ^^^^'^inopropylJ-S-ethylcarbodiimide hydrochloride, 202 rngTsO 
toThe sol^lf^ b t r ZOtraZO |f. 3 ^, 269 mg (136 mm0,) 0f 3-(2-aminoethoxy)benzonitrile hydrochloride were added 
a , Jt ^ T 6 f ° r 16 hOUre " The reaction ,iquid was dilu,ed with watar - After the extraction with 

ethy acetate, the organ.c layer was washed successively with water. 1 N sodium hydroxide and saturated aqueous 
NaClsolution; and then dned over anhydrous magnesium sulfate. The solvent was evaporated, and the residSe^at 
treated ,n the same manner as that of step 6 in Example 1 to obtain the title compound 

Yield: 188mg (0.58 mmol) (43 %) 
35 MS (ESI. m/z) 326 (MH+) 

(TbO.^Zl^H.^ 70 (2H ' ^ 4 " * 7 - 31 " 7 42 (3H ' "* 7 53 ™ dd >- 8 00 ^ dd). 8.93 

Example 48 

Synthesis of N-[2-(3-amidinophenoxy)ethyl]-4-chlorobenzamide trif luoroacetate: 

inl 6 n ^fr?i 1 '° 2 ^.^-^-^"oettWJbenzbnitrile hydrochloride was dissolved in 10 ml of dichlorometh- 
ane. 0.44 ml (3 12 mmol) of tnethylamine and 217 mg (1.04 mmol) of 4-chlorobenzoyl chloride were added to the so u- 

^sSSK 'th Aft6r T? *Z 30 ,hS ,6mperatUre «" elevated to ™ m tempore ^nd tney 

were stirred for 3 hours. The react.cn | iquK J was diluted with water. After, the extraction with ethyl acetate the organic 

LrC S ^ eSS ' Vely r. ShedWi,h 1 N ^ drochto ' icaci °. 1 * sodium hydroxide and saturated J^S^X? 
and then dned over anhydrous magnesium sulfate. The solvent was evaporated, and the residue was treated in fte 
same manner as that of step 6 in Example 1 to obtain the title compound. 

Yield: 1 70mg (0.39 mmol) (38 %) 
MS (ESI, m/z) 317 (MH+) 
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Example 49 

Synthesis of N-[2-(3-amidinophenoxy)ethyl]-4-guanidinobenzamide bistrif luoroacetate: 
5 Step 1 

Synthesis of 3-hydroxybenzamidine hydrochloride: 

[0162] 5 g (42 mmol) of 3-hydraxybenzonitrile was dissolved in 50 ml of ethanol containing 30 % (w/v) of hydrogen 
w chloride, and the solution was stirred at room temperature overnight. The solvent was evaporated, and the residue was 
dissolved in 50 ml of 30 % (w/v) solution of ammonia in ethanol. The obtained solution was stirred at room temperature 
overnight, and the solvent was evaporated to obtain the title compound. 

Yield 4.4 g( 25.5 mmol) (61 %). 

15 

Step 2 

Synthesis of N-t-butoxycarbonyl-3-hydroxybenzamidine: 

20 [0163] 1 g (5.8 mmol) of 3-hydroxybenzamidine hydrochloride, 1 .27 g (5.8 mmol)) of di-t-butyl dicarbonate. 24 mg (0.2 
mmol) of 4-(dimethylamino)pyridine and 1.30 g (12.8 mmol) of triethylamine were dissolved in 20 ml of dimethylforma- 
mide, and the obtained solution was stirred at room temperature overnight. The reaction liquid was poured into water. 
After the extraction with ethyl acetate, the organic layer was extracted with 1 N aqueous sodium hydroxide solution. The 
aqueous layer was made weakly alkaline with concentrated hydrochloric acid and then treated with ethyl acetate as the 

25 extractant in an ordinary manner to obtain the title compound. 

Yield: 458 mg (1 .94 mmol) (33 %) 

H-NMR (DMSO-d6) 6 1 .45 (9H, s), 6.95 (1 H. d), 7.25 (1 H. t), 7.35 (1 H, d), 7.38 (1 H. s). 8.90 (2H. br). 9.65 (1 H, br). 
30 Step 3 

Synthesis of 3-(2-aminoethoxy)benzamidine dihydrochloride: 

[0164] N-t-Butoxy<^it>onyl-3-[2-^butoxycarbonylamino)ethoxy]benzamidine was obtained from N-t-butoxycarbonyl- 
35 3-hydroxybenzamidine and t-butyl-N-(2-bromoethyl)carbamate in the same manner as that of step 2 in Example 1 . This 
product was not purified and treated in the same manner as that of step 3 in Example 1 to obtain the title compound. 

H-NMR (DMSO-d6) 6 3.20 (2H. t). 4.35 (2H. t). 7.34 (1H, d). 7.44-7.60 (3H, m), 8.36 (3H, br), 9.28 (2H, r), 9.50 (2H, 
br). 

40 

Step4 

Synthesis of N-[2-(3-amidinophenoxy)ethyl]-4-guanidinobenzamide bistrifluoroacetate: 

45 [0165] 152 mg (0.7 mmol) of 4-guanidinobenzoic acid hydrochloride, 166 mg (0.66 mmol) of 3-(2-aminoethoxy)ben- 
zamidine dihydrochloride, 142 mg (1.4 mmol) of triethylamine, 1 10 mg (0.7 mmol) of 1-hydroxybenzotriazole (hydrous, 
87 %) and 134 mg (0.7 mmol) of 1r(3-dimethy!aminoproyl)-3-ethylcarbodiimide hydrochloride were stirred in 3 ml of 
dimethylformamide at room temperature overnight. The solvent was evaporated under reduced pressure, and the 
obtained residue was purified by the reversed-phase high-performance liquid chromatography with silica gel. containing 

so octadodecyl group chemically bonded thereto, as the filler. After the elution with a mixed solvent of water and ace- 
tonitrile containing 0.1% (v/v) of trif luoroacetic acid, the fraction of the intended product was freeze-dried to obtain the 
title compound. 

Yield: 1 72 mg (0.3 mmol) (46 %). 
55 MS (ESI, m/z) 341 (MH+) 

H-NMR (DMSO-d6) 8 3.65 (2H, dt), 4.20 (2H, t). 7.28-7.42 (5H. m), 7.53 (1H, t), 7.70 (4H, brs), 7.93 (2H, d). 8.78 
(1H, t), 9.20 (2H, br), 9.30 (2H. br), lOilS (1H, s). 
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Example 50 

Synthesis of N-[2-(3-amidinophen6xy)ethyl]-4-(1 -phenoxycarbonyl-4-piperidyloxy)benzamide trifluoroacetate 

[0166] N-[2-(3-cyanophenoxy)ethyq-4-(1-t-butoxycaro^ was reacted with dtoxane con- 

taining 4 N hydrogen chloride and ethanol to obtain ethyl 3-[2-[4«(4-piperidyloxy)benzoylamino]ethoxy]benzimidate 
dihydrochloride. 96.4 mg (0.221 mmol) of this compound was reacted with 70.0 mg (0.447 mmol) of phenyl chlorofor- 
mate and 742 mg (6.07 mmol) of diisopropylethylamine in 15 ml of dichloromethane. After converting the product into 
the amidine compound with ethanol containing 10 % (w/v) of ammonia in an ordinary manner, the product was treated 
by the reversed-phase high-performance liquid chromatography with silica gel, containing octadodecyl group chemi- 
cally bonded thereto, as the filler. After the elution with a mixed solvent of water and acetonitrile containing 0.1 % (v/v) 
of trrf luoroacetic acid, the fraction of the intended product was freeze-dried to obtain the title compound. 

Yield: 54.5 mg (0.0885 mmol) (40.0 %) 
MS (ESI, m/z) 503 (MH+) 

H-NMR (DMSO-d6) 6 1.60-2.07 (4H, m). 3.23-4.85 (6H, m), 4.10-4.21 (2H, m), 4.63-4.80 (1H, m) 7 03-7 58 (11H 
m), 7.82 (2H, d), 8.55 (1 H, t), 9.05 (2H, brs), 9.23 (2H, brs). 

Example 51 

Synthesis of (3S)-3-(4-amidinobenzoylamino)-4-(3-amidinophenoxy)butyric acid bistrifluoroacetate and ethyl (3S)-3-(4- 
amidinobenzoylamino)-4-(3-amidinophenoxy)butyrate bistrifluoroacetate: 

Step 1 

Synthesis of benzyl (3S)-3-t-butoxycarbonylamino-4-(3-cyanophenoxy)butyrate. 

[01 67] 970 mg (3.0 mmol)) of p-benzyl N-t-butoxycarbonyl-L-aspartate and 0.42 ml (3.0 mmol) of triethylamine were 
dissolved in 1 5 ml of tetrahydrofuran. 0.29 ml (3.0 mmol) of ethyl chloroformate was added to the solution under cooling 
with ice, and they were stirred for 20 minutes. The precipitate thus formed was removed by the suction filtration. 3 g of 
ice and 227 mg (6.0 mmol) of sodium borohydride were added to the filtrate under cooling with ice, and they were stirred 
for 1 .5 hours. 10 ml of 1 N aqueous hydrogen chloride solution was added to the reaction mixture, and they were stirred 
at room temperature for additional one hour. After the treatment with ethyl acetate as the extractant in an ordinary man- 
ner, an oily residue was obtained, which was dissolved in 12 ml of tetrahydrofuran. 288 mg (2.41 mmol) of 3-cyanophe- 
nol, 690 mg (2.63 mmol) of triphenylphosphine and 1.05 g (2.41 mmol) of diethyl azodicarboxylate (40 % solution in 
toluene) were added to the solution, and they were stirred at room temperature overnight. The solvent was evaporated, 
and the residue was purified by the silica gel column chromatography to obtain the title compound. 

Yield: 455 mg (1 . 1 1 mmol) (37 %) ' 

H-NMR (CDCI3) 5 1.46 (9H, s), 2.79 (2H, d). 4.00 (1H, dd), 4.06 (1H, dd). 4.41 (1H, br), 5.13 (2H, s), 5.56 (1H br) 
7.05-7.18 (4H, m), 7.21-7.38 (5H, m) ' 

Step 2 

Synthesis of benzyl (3S)-3-(4-cyanobenzoylamino)-4-(3-cyanophenoxy)butyrate: 

[0168] 455 mg (1.1 mmol)) of benzyl (3S)-t-butoxycarbonylamino-4-(3-cyanophenoxy)butyrate was dissolved in 5 ml 
of 4 N solution of hydrogen chloride in dioxane. The solution was stirred at 0°C for 6 hours. The solvent was evaporated, 
and the oily residue was dissolved in 5 ml of dichloromethane. 276 mg (1 .67 mmol) of 4-cyanobenzoyl chloride and 0.31 
ml (2.22 mmol) of triethylamine were added to the solution under cooling with ice, and they were stirred at room tem- 
perature overnight. After the treatment with ethyl acetate as the extractant in an ordinary manner, the crude product was 
obtained, which was purified by the silica gel column chromatography to obtain the title compound. 

Yield: 260 mg (0.59 mmol) (53 %). 

H-NMR (CDCI3) 6 2.86(1 Kdd). 2.95 (1H,dd), 4.12 (1H,dd), 4.20 (1H,dd), 4.85 (1H, br) 5 16(2H s) 7 09(1H 
d), 7.1 1 (1 H, dd). 7.24-7.40 (7H. m), 7.72 (2H, d), 7.83 (2H. d) ' 
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Step 3 

Synthesis of ethyl (3S)-3-(4-amidinobenzoyiamino)-4-(3-ami 

5 [0169] 260 mg (0.59 mmol) of benzyl (3S)-3-(4-cyanobenzoylamino)-4-(3-cyanophenoxy)butyrate was added to 5 ml 
of ethanol containing 30 % (w/v) of hydrogen chloride, and they were stirred at room temperature overnight. Then, the 
solvent was evaporated under reduced pressure, and the residue was dissolved in 5 ml of 1 0 % (w/v) solution of ammo- 
nia in ethano! at room temperature. The solution was stirred at room temperature for two nights. The solvent was evap- 
orated; and the residue was treated by the reversed -phase high -performance liquid chromatography with silica gel, 

w containing octadodecyl group chemically bonded thereto, as the filler. After the elution with a mixed solvent of water and 
acetonitrile containing 0.1 % (v/v) of trifluoroacetic acid, the fraction of the intended product was freeze-dried to obtain 
the title compound. 

Yield: 113 mg (0.176 mmol) (30.0 %) 
is MS (ESI, m/z)412(MH+) 

H-NMR (DMSO-d6) 6 1.15 (3H. t), 2.82 (2H, d). 4.07 (2H. q). 4.12 <1H, dd). 4.24 (1H. dd). 4.72 (1 H, br). 7.33 (1H, 
d), 7.39 (1H, s), 7.40 (1H, d), 7.54 (1H. dd), 7.91 (2H. d) f 8.02 (2H, d), 8.84 (1H t d), 9.16 (2H, s), 9.28 (4H, s). 9.42 
(2H.S). 

20 Step 4 

Synthesis of (3S)-3-(4-amidinobenzoylamino)-4-(3-amidinophenoxy)butyric acid bistrif luoroacetate: 

[0170] 338 mg (0.528 mmol) of ethyl (3S)-3-(4-amidinobenzoylamino)-4-(3-amidinophenoxy)butyrate bistrrfluoroace- 
25 tate was dissolved in 10 ml of concentrated hydrochloric acid, and the solution was stirred at 40°Cfor 6 hours. The sol- 
vent was evaporated, and the residue was treated by the reversed -phase high-performance liquid chromatography with 
silica gel, containing octadodecyl group chemically bonded thereto, as the filler. After the elution with a mixed solvent 
of water and acetonitrile containing 0.1 % (v/v) of trifluoroacetic acid, the fraction of the intended product was freeze- 
dried to obtain the title compound. 

30 

Yield: 41 mg (0.067 mmol) (13 %) 
MS (ESI. m/z) 384 (MH+) 

H-NMR (DMSO-d6) 6 2.74 (2H, d). 4.13 (1H, dd), 4.24 (1H, dd), 4.69 (1H, ddt). 7.35 (1H, d). 7.40 (1H, d). 7.41 (1H, 
s), 7.55 (1H. dd), 7.91 (2H, d). 8.03 (2H. d), 8.81 (1H. d). 9.20 (2H, s). 3.28 (2H, s). 9.33 (2H. s), 9.43 (2H. s). 

35 

Example 52 

Synthesis of ethyl (3R)-4-(3-amidinophenoxy)-3-[4-(piperidine-4-yl)methylbenzoylamino]butyrate bistrrfluoroacetate: 
40 Stepl 

Synthesis of benzyl (3R)-3-t-butoxycarbonylamirio-4-(3-cyanophenoxy)butyrate: 

[0171] 3.23 g (10.0 mmol) of p-benzyl N-t-butoxycarbonyl-D -aspartate and 1 .39 ml (10.0 mmol) of triethylamine were 
45 dissolved in 50 ml of tetrahydrofuran. 0.96 ml (10.0 mmol) of ethyl chlorofbrmate was added to the solution under cool- 
ing with ice, and they were stirred for 20 minutes. The precipitate thus formed was removed by the suction filtration. 5 
g of ice and 0.76 g (20.0 mmol) of sodium borohydride were added to the filtrate under cooling with ice, and they were 
stirred for 1 .5 hours. 20 ml of 1 N aqueous hydrogen chloride solution was added to the reaction mixture, and they were 
stirred at room temperature for additional one hour. After the treatment with ethyl acetate as the extractant in an ordi- 
so nary manner, an oily product was obtained, which was dissolved in 36 ml of tetrahydrofuran. 0.96 g (8.04 mmol) of 3- 
cyanophenol, 2.30 g (8.77 mmol) of triphenylphosphine and 3.50 g (8.04 mmol) of diethyl azodicarboxylate (40 % solu- 
tion in toluene) were added to the solution, and they were stirred at room temperature overnight. The solvent was evap- 
orated, and the residue was purified by the silica gel column chromatography to obtain the title compound. 

55 Yield: 1 .80 g (4.38 mmol) (44 %) 

H-NMR (CDCI3) 6 1.46 (9H. s). 2.79 (2H. d). 4.00 (1H. dd), 4.06 (1H, dd), 4.41 (1H. br), 5.13 (2H, s). 5.56 (1H, br). 
7.05-7.18 (4H. m). 7.21-7.38 (5H, m) 
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Step 2 

Synthesis of benzyl (3R)-3-amino-4-(3-cyanophenoxy)butyrate hydrochloride: 

[01 72] The title compound was obtained by removing t-butoxycart»nyl group in an ordinary manner from benzyl (3R)- 
3-WDutoxycarbonylaminc-4-(3-cyanophenoxy)butyrate in dioxane containing 4 N hydrogen chloride. 

Step 3: 

Synthesis of ethyl (3R)-4-(3-amidinophenoxy)-3-[4-(piperidine-4-yl)methylbenzoylamino]butyrate bistrifluorpacetate: 

[0173] 95 mg of palladium/cartoon and 20 ml of methanol were added to 334 mg (1 .00 mmol) of methyl 4-[1-(t-butox- 
yra*onyl)piperidine-4-ylideneJmethyl benzoate. and they were stirred in the presence of hydrogen for 15 hours After 
the filtration through Celite. the solvent was evaporated. 4 ml of 1 N sodium hydroxide and 6 ml of ethanol were added 
to the residue, and they were stirred for 18 hours. The reaction liquid was acidified with 1 N hydrochloric acid After the 
extraction with ethyl acetate followed by drying over anhydrous magnesium sulfate, the solvent was evaporated The 
residue was dissolved in 5 ml of dichloromethane. 0.46 ml (3.27 mmol) of triethylamine, 209 mg (1.50 mmol) of l-(3- 
d.niethylaminopropyl)-3-ethylcaibodiimide hydrochloride. 147 mg (1.09 mmol) of 1 -hydroxybenzotriazole and 306 mg 
(0.99 mmoO of benzyl (3R)-3-amino-4-(3-cyanophenoxy)butyrate were added to the solution, and they were stirred for 
16 hours. The reaction liquid was diluted with water. After the extraction with ethyl acetate, the organic layer was 
washed successively with water. 1 N sodium hydroxide and saturated aqueous NaCI solution, and then dried over anhy- 
drous magnesium sulfate. The solvent was evaporated, and the residue was treated in the same manner as that of step 
6 in Example 1 to obtain the title compound. ^ 

Yield: 105 mg (0.22 mmol) (22 %) 
MS (ESI. m/z) 464 (MH+) 

H-NMR (DMSO^i6) 6 1.15 (3H, t), 1.22-1.40 (2H, m). 1.62-1.74 (2H. m). 1.78-1.90 (1H. m). 2.56-2.65 (2H m) 
2.69-2.90 (4H. m). 3.16-3.31 (2H. m). 4.01-4.16 (3H. m), 4.18-4.27 (1H. m), 4.64-4.78 (1H m) 7 27-7 45 f6H m ' 
7.78 (2H. d). 8.28 (1H; br). 8.47-8.65 (2H. m). 9.16 (4H. br). 9.29 (2H. br). ( 

Example 53 

Synthesis of (3R)-4-(3.amidinophenoxy)-3-[4-(l -piperidine-4-yl)methyIbenzoylamino]butyric acid bistrifluoroacetate: 

[ V 74 L J*® tit,e com P° und was obtained from 30 mg (0.05 mmol) of (3R)-4-(3-amidinophenoxy)-3-[4-(1-piperidine-4- 
yl)methyIbenzoylamino]butyrate bistrifluoroacetate in the same manner as that of step 4 in Example 51 

Yield: 17 mg (0.22 mmol) (62 %). 
MS (ESI, m/z) 439 (MH+) 

^;To R o™°"f } 6 1 ' 26 - 1 ' 45 < 2H ' 1*1-1-73 (2H. m), 1.74-1.89 (1H, m). 2.58 (2H, d), 2.67-2.85 <4H, m) 

K*f t i 6 o ( « ^ 0K Ml 4 24 (1K dd) ' 4 68 (1K ddt) ' 7 27 « 2H ' V' 7 33 < 1H ' d ). 7 -« (2H. br), 8 28 (1H 
br), 8.47-8.65 (2H, m), 9.16 (4H. br), 9.29 (2H, br). ' 1 

Example 54 

Synthesis of ethyl (3R)-3-t(biphenyl-4.carbonyl)amino]-4-(3-amidinophenoxy)butyrate trifluoroacetate: 
Step 1 

Synthesis of 4-phenyl benzoyl chloride: 

* [ !L 1 , 751 < l°u ml ° f t H i0nyl Chl0ride aS added t0 1 - 05 9 (5 ' 3 mmo1 ) of 4-phenylbenzoic acid, and they were heated under 
reflux for 3 hours. The solvent was evaporated to obtain the crude product. . 
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Step 2 

Synthesis of benzyl (3R)-3-[(biphenyl-4-cartx)nyl)amino]-4'(3-cyanophenoxy)butyrate: 

5 [0176] 310 mg (1 .0 mmol) of benzyl (3R)-3-amino-4-(3-cyanophenoxy)butyrate hydrochloride was dissolved in 1 0 ml 
of dimethylformamide. 0.18 m! (1 .3 mmol) of triethylamine was added to the solution. 282 mg (1 .3 mmol) of 4-phenyl- 
benzoyl chloride was added to the resultant mixture under cooling with ice, and they were stirred for 30 minutes. The 
temperature was elevated to room temperature, and the reaction mixture was stirred for additional 2 hours. The reaction 
liquid was diluted with water After the extraction with ethyl acetate, the organic layer was successively washed with 

10 water, 1 N hydrochloric acid, saturated aqueous sodium hydrogencarbonate solution and saturated aqueous NaCI solu- 
tion, and then dried over anhydrous magnesium sulfate. The solvent was evaporated, and the residue was purified by 
the silica gel column chromatography to obtain the title compound. 

Yield: 220 mg (0.45 mmol) (45 %) 
15 H-NMR (CDCI3) 6 2.93 (2H, dt), 4.19 (2H, dt), 4.83-4.97 (1H,'m), 7.14 (2H, dd), 7.24-7.29 (2H, m), 7.33-7.51 (8H, 

m), 7.59-7.68 (4H, m). 7.83 (2H. d) 

Step 3 

20 Synthesis of ethyl (3R)-3-[(biphenyl-4-carbonyl)amino]-4-(3-amidinophenoxy)butyrate trifluoroacetate: 

[0177] The title compound was obtained from 220 mg (0.45 mmol) of benzyl (3R)-[(biphenyl-4-carbonyl)amino]-4-(3- 
cyanophenoxy)butyrate in the same manner as that of step 6 in Example 1 . 

25 Yield: 1 1 5 mg (0.21 mmol) (46 %). 
MS (ESI, m/z) 446 (MH+) 

H-NMR (DMSO-d6) 6 1.16 (3H, t), 2.80 (2H, d), 4.07 (2H, q), 4.08-4.17 (1H, m), 4.20-4.29 (1H. m). 4.64-4.68 (1H, 
m). 7.29-7.59 (7H, m), 7.74 (2H, d), 7.78 (2H, d), 7.93 (2H, d), 8.62 (1H, d). 9.1 1 (2H, br), 9.29 (2H. br). 

30 Example 55 

Synthesis of (3R)-3-[(biphenyl-4-carbonyl)amino]-4-(3-amidinophenoxy)butyric acid trifluoroacetate: 

[0178] 120 mg (0.18 mmol) of ethyl (3R)-3-[(biphenyl-4-carbonyl)amino]-4-(3-amidinophenoxy)butyrate trrfluoroace- 
35 tate was dissolved in 5 ml of concentrated hydrochloric acid, and the solution was stirred at 60°C for 1 9 hours. The sol- 
vent was evaporated, and the residue was treated by the reversed-phase high-performance liquid chromatography with 
silica gel, containing octadodecyl group chemically bonded thereto, as the filler. After the elution with a mixed solvent 
of water and acetonitrile containing 0.1 % (v/v) of trifluoroacetic acid, the fraction of the intended product was freeze- 
dried to obtain the title compound. 

40 

Yield: 14 mg (0.03 mmol) (15 %) 
MS (ESI, m/z)418(MH+) 

H-NMR (DMSO-d6) 6 2.71 (2H. d), 4.09-4.20 (1H. m), 4.21-4.30 (1H. m). 4.63-4.75 (1H, m), 7.33-7.59 (7H. m), 
7.74 (2H, d), 7.78 (2H, d), 7.95 (2H, d), 8.61 (1H, d). 9.22 (4H, br). 

45 

Example 56 

Synthesis of (3R)-4-(3-amidinophenoxy)-3-[(4-dimethylcarbamoylbenzoyl)amino]butyric acid trifluoroacetate: 
so Step 1 

Synthesis of 4-dimethylcarbamoylbenzoic acid: 

[0179] A solution of 5 g (25.2 mmol) of methyl 4-chlorocarbonyl benzoate in 20 ml of dioxane was added to 30 m! of 
55 50 % aqueous dimethylamine solution under cooling with ice. After stirring for 30 minutes. 50 ml of 1 N aqueous sodium 
hydroxide solution was added to the resultant mixture, and they were stirred at room temperature for 2 days. The reac- 
tion liquid was washed with ethyl acetate and made acidic with hydrochloric acid. After the extraction with ethyl acetate, 
the extract was washed with saturated Aqueous NaCI solution and then dried over anhydrous magnesium sulfate. The 
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solvent was evaporated, and the residue was washed with hexane and dried to obtain he title compound. 
Yield: 2.58 g (13.4 mmol) (53 %) 

H-NMR (CDCI3) 6 2.85 (3H. or). 2.95 (3H, br), 7.50 (2H, d), 7.97 (2H. d). 
Step 2 

Synthesis of benzyl (3R)-4-(3-cyanophenoxy)-3-[(4-dimethylcarbamoylbenzoyl)amino]butyrate: 

cNoSe E^ac!^ ^ ad ? edt ° bSnZyl ( 3R )- 4 -( 3 -^anophenoxy)-3-aminobutyrate hydro- 

S(3RU f^ncTh^t 35 th6 ^ ra « ant t0 the r6SU,tant mi *" e - Af ter the treatment in an ordinary manner. 
mrSi fSifmi f 1 P eox ^ 3 - aminobut y rate obtain- 300 mg (0.97 mmol) of this compound. 193 mg (1 

Znd an? Tsfm^n^r/^ 1 ^ m9 ° mm00 ° f ^^^etr^laminopropylJ-S-ethylcarbodiimide hydro- 
chloride and 155 mg (1 mmol) of 1 -hydroxybenzotriazole were stirred in 10 ml of dichloromethane at room temoerature 

rTelhte th,o qUeOU! ; hydroCh,oric K acid «**«" ™ ««- 1° the reaction liquid. After the extlaZ 

ShsSon^ [h!n^ ST ^ "f^" With 1 N aque0US hydroxide solution and ^urated aqueous common 

saft solufton and then dned over anhydrous magnesium sulfate. The solvent was evaporated, and the residue was ouri 

miV^ 11356 high-performance liquid chromatography with silica gel. containing ocSecTgraup 
T T£ '2 b ° nd6d thereto ' as thefi,ler - After the elution with a mixed solvent of water and acetonftrile containing oT% 
(v/v) of trif.uoroacetic acid, the fraction of the intended product was freeze^ried to obtain the tL corned 

Yield: 178 mg (0.37 mmol) (37 %). 

7^ ( T^7«'SP H ; , S , i f S?l b0, 300 (3H ' bf)l 4 05 - 4 - 25 < 2H - m >- 47 ° (1H. m). 5.10 (2H. s). 7.26- • 
7.35 (6H. m). 7.38-7.51 (5H. m). 7.84 (2H, d). 8.64 (1H. d). 

Step 3 

Synthesis of (3R)-4-(3-amidinophenoxy)-[(4-dimethylcarbamoyIbenzoyl)amino]butyric acid trifluoroacetate: 

S!S in 7^ mm ° l) 4 0f ben2y ' (3R '- 4 ^ 3 - c y ano Phenoxy)-3-[(4-dimethylcarbamoylbenzoyl)amino]butyrate was 
stirred in 6 ml of d,oxane containing 4 N hydrogen chloride. 1 ml of ethanol was added to the resultant mixture After 

fo ^feZo ffiS^lS T' S ° IVent r eVaPOrated UndSr r6dUCed PrSSSUre - The ^^1^ 
HaJT ilS^L 60 019 * ammon,um carbonate was added thereto. After stirring at room temperature for 2 

days, the solvent was evaporated. 15 ml of concentrated hydrochloric acid was added to the residue and the resultant 

SSL , 3L2 n ? h 81 T° ThS SO ' Vent W3S and ^e obtained residue was puSfed by S 

£SX£T •J^T* 6 " qUid chramato 9 r aphy with silica gel; containing octadodecyl group chemS 

SS? 2 'ft 1 6r Aft6r the e,Uti ° n Whh 3 mixed 801 ^ of water and acetonitrile containing 0 1 % (vZ oft £ 
fluoroacetic acd. the fraction of the intended product was freeze^ried to obtain the title compound. 

Yield: 108 mg (0.21 mmol) (55 %). 
MS(ESl.m/z)413(MH+) 

^^SS 0 "^ 6 ^" (2K d) ' 3 00 (3H ' br) ' 31 ° (3H> Dr) " 415 - 4 - 35 < 2H ' m >- 4 75 < 1H - m )- 7.40-7.49 (3H m) 
7.54-7.64 (3H.m). 7.96 (2H.d). 8.70 (1H.d). 9.15 (2H.br). 9.35 (2H.br). u-^^n.m;. 

« Example 57 

Synthesis of (3R)-4-(3-amidinophenoxy)-3-[(4-guanidinobenzoyl)amino]butyric acid bistrifluoroacetate: 
Step 1 
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Synthesis of benzyl (3R)-4-(3-cyanophenoxy)-3-[(4-guanidinobenzoyl)amino]butyrate trifluoroacetate: 

[0182] 247 mg (0.8 mmol) of benzyl (3R)-4-(3-cyanophenoxy)-3-aminobutyrate, 138 mg (0.64 mmol) of 4-auanidi- 
^^J^T^ 0 ™*- 100 m9 ( ° 64 mm0,) ° f 1 -hydroxybenzotriazo,e (hydrops ST^and 1 L ^ $ 
1 "< 3 -d»"athy.am.nopropyl)-3-ethylcarbodiimide hydrochloride were stirred together in 5 ml of dimethXrnT 
nude at room temperature for 3 days. The solvent was evaporated under reduced pressure 1 N aqueous Z, 
hydroxide solution was added to the residue. After the extraction with dichloromethane. the organic la^r was watS 
with saturated aqueous Nad solution and then dried over anhydrous magnesium sulfate. The solver* was evaporate? 
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and the residue was treated by the reversed-phase high-performance liquid chromatography with silica gel. containing 
octadodecyl group chemically bonded thereto, as the filler. After the elution with a mixed solvent of water and ace- 
tonitrile containing 0.1 % (v/v) of trif luoroacetic acid, the fraction of the intended product was freeze-dried to obtain the 
titie compound. 

5 

Yield: 123 mg (0.21 mmol) (33 %) 

H-NMR (CD30D) & 2.90 (2H, m), 4.20 (2H, m). 4.85 (1H, m), 5.15 (2H, s). 7.20-7.38 (10H, m), 7.41 (1H, t). 7.82 
(2H.d) 

10 Step 2 

Synthesis of (3R)-4-(3-amidinophenoxy)-3-[(4-guanidinobenzoyl)amino]butyric acid bistrrf luoroacetate: 

[0183] The title compound was obtained from 178 mg (0.3 mmol) of benzyl (3R)-4-(3-cyanophenoxy)-3-[(4-guanidi- 
15 nobenzoyl)amino]butyrate trif luoroacetate in the same manner as that of step 3 in Example 56. 

Yield: 1 1 1 mg (0. 18 mmol) (60 %). 
MS (ESI, m/z) 399 (MH+) 

H-NMR (DMSO-d6) 6 2.75 (2H, d), 4.05-4.25 (2H, m), 4.70 (1H. m), 7.30-7.43 (5H, m), 7.53 (1H, t). 7.68 (4H. s). 
20 7.92 (2H. d). 8.58 (1H,d). 9.13 (2H,s). 9.30 (2H,s), 10.13 (1H,s). 

Example 58 

Synthesis of (3R)-4-(3-amidinophenoxy)-3-[4-(pyrrolidine-1-yl)benzoylamino]butyric acid trif luoroacetate: 

25 

[0184] 505 mg (1.23 mmol) of benzyl (3R)-3-(t-butoxycarbonyl)amino-4-(3-cyanophenoxy)butyrate was dissolved in 
5 ml of 4 N dioxane hydrochloride and 2.5 ml of dioxane, and the solution was stirred for 15 hours. The solvent was 
evaporated, and the residue was dissolved in 10 ml of dichloromethane. 334 mg (1.00 mmol) of 4-(pyrrolidine-1 -yl)ben- 
zoic acid. 0.86 ml (6.15 mmol) of triethylamine, 258 mg (1.35 mmol) of 1-(3-dimethylaminopropy0-3-ethylcarbodiimide 

30 hydrochloride and 183 mg (1 .35 mmol) of 1 -hydroxybenzotriazole were added to the solution, and they were stirred at 
room temperature for 16 hours. The reaction liquid was diluted with water. After the extraction with ethyl acetate, the 
organic layer was successively washed with water, 1 N sodium hydroxide and saturated aqueous NaCI solution, and 
then dried over anhydrous magnesium sulfate. The solvent was evaporated. 5 ml of 4 N dioxane hydrochloride and 1 
ml of ethanol were added to the residue, and they were stirred for 96 hours. The solvent was evaporated under reduced 

35 pressure, and the residue was dissolved in 10 ml of 1 0 % (w/v). solution of ammonia in ethanol. The solution was stirred 
for 24 hours. The solvent was evaporated under reduced pressure. 5 ml of concentrated hydrochloric acid was added 
to the residue, and they were stirred at 50°C for 15 hours. The solvent was evaporated, and the residue was treated by 
the reversed-phase high-performance liquid chromatography with silica gel. containing octadodecyl group chemically 
bonded thereto, as the filler. After the elution with a mixed solvent of water and acetonitrile containing 0.1% (v/v) of tri- 

40 fluoroacetic acid, the fraction of the intended product was freeze-dried to obtain the title compound. 

Yield: 170 mg (0.32 mmol) (24%) 
MS (ESI. m/z) 41 1 (MH+) 

H-NMR (DMSO-d6) 6 1.87-2.03 (4H, m), 2.70 (2H, d). 3.20-3.35 (4H, m). 4.04 (1H, dd). 4.21 (1H, dd), 4.63 (1H, 
45 ddt). 6.53 (2H, d), 7.32-7.45 (3H, m), 7.53 (1H, dd), 7.72 (2H, d). 8.11 (1H, d). 9.06 (2H, br), 9.27 (2H, br). 

Example 59 

Synthesis of ethyl (3R)-4-(3-amidinophenoxy)-3-[4-(pyrrolidine-1-yl)benzoylamino]butyrate trif luoroacetate: 

50 

[0185] 5.1 g (12.4 mmol) of benzyl (3R)-3-(t-butoxycarbonyl)amino-4-(3-cyanophenoxy)butyrate was dissolved in 20 
ml of 4 N dioxane hydrochloride and 10 ml of dioxane, and the solution was stirred for 15 hours. The solvent was evap- 
orated, and the residue was dissolved in 10 ml of dichloromethane. 2.61g (13.7 mmol) of 4- (pyrrol idine-1-yl)benzoic 
add, 8.63 ml (62 mmol) of triethylamine, 2.61 g (13.7 mmol) of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydro- 
55 chloride and 1 .85 mg (13.7 mmol) of 1 -hydroxybenzotriazole were added to the solution, and they were stirred at room 
temperature for 16 hours. The reaction liquid was diluted with water. After the extraction with ethyl acetate, the organic 
layer was successively washed with water, 1 N sodium hydroxide and saturated aqueous NaCI solution, and then dried 
over anhydrous magnesium sulfate. The solvent was evaporated, and the residue was treated in the same manner as 
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that of step 6 in Example 1 to obtain the title compound. 

Yield: 800 mg (1.45 mmoi) (28 %). 
MS (ESI, m/z) 439 (MH+) 

^rJ D ^1 6) 5 1/14 (3H * t)( 186 " 2 01 (4H ' m) ' 2 70 < 2H ' d >« 3.18-3.33 (4H, m). 4.02 (1H, dd), 4.10 (1H q) 

tV^SS'^ (1K ddt) ' 6 53 (2H * d) ' 7 * 35 " 7 51 (3H ' m) ' 7 53 < 1H ' ^> 772 < 2H . «■ 8-11 (IK d), 9.04 2K 
Drj, y.2o (2H, br). 

Example 60 

Synthesis of (3R)-3-(4-carbamoylbenzoylamino)-4-(3-amidinophenoxy)birtyric acid bistrifluoroacetate: 
Step 1 

Synthesis of benzyl (3R)-3-(4-cyanobenzoylamino)-4-(3-cyanophenoxy)butyrate: 

[ ??m ] 1 9 (4 f? mm0l) ° f benzyl ( 3R )- 3 - t * utox ^ r ^y'amino-4.'(3-cyanophenoxy)butyrate wasdissolved in 20 ml 
of 4 N solution of hydrogen chloride in dioxane. and the solution was stirred at 0'C for 6 hours The solvent was eva D - 

l,^, «*-£ y reSi ^ Ue « was 1 disso,ved in 5 ml of dichloromethane. 1.09 g (6.58 mmol) of 4-cyanobenzoyl chloride 
and 1 22 ml (8.76 mmol) of tnethylamine were added to the solution under cooling with ice. and they were stirred at 
room temperature overnight. After the treatment with ethyl acetate as the extractant in an ordinary manner the crude 
product was obtained, which was purified by the silica gel column chromatography to obtain the title compound. 

Yield: 1.21 g (2.75 mmol) (63 %). 

H-NMR (CDCI3) 62.86 (1H. dd). 2.95 (1H. dd). 4.12 (1H, dd). 4.20 (1H. dd). 4.85 (1H. br). 5.16 (2H s) 7 09 (1H 
d).7.11 (1H.dd). 7.24-7.40 (7H.m). 7.72 (2H.d). 7.83 (2H.d) 

Step 2 

Synthesis of (3R)-3-(4-carbamoylbenzoylamino)-4-(3-amidinophenoxy)butyric acid bistrifluoroacetate: 

J 0 ?^, u ^ 6n2yl ( 3 ^- 3 -( 4 - c y anobenz °y | a mi "o)-*-(3-cyanophenoxy)butyrate was added to ethanol containing 30 % 
(wA/) of hydrogen chlor.de. and they were stirred at room temperature overnight. Then the reaction mixture was dis- 
solved ,n 10 /» (w/v) solution of ammonia in ethanol at room temperature. The solution was stirred at room temperature 
for two nights. The solvent was evaporated, and the residue was dissolved in concentrated hydrochloric acid and they 
were stirred at 40 'C for 6 hours. Hydrogen chloride was evaporated, and the residue was treated by the reversed- 
5E£ =!/h P ^? rm f2 Ce i iqUi f chromat °9 ra P h y w « h silica gel. containing octadodecyl group chemically bonded 
thereto, as the filler. After the edition with a mixed solvent of water and acetonitrile containing 0.1 % (v/v) of trrfluoroace- 
tic aad, the fraction of the intended product was freeze-dried to obtain the title compound. 

MS (ESI, m/z) 385 (MH+) 

H ;TH ^SO-dS) 62.75 ( 2 H <*). 4.12 (1H. dd), 4.23 (1H. dd). 4.68 (1H. br). 7.35 (1H. d). 7.40 (1H, d). 7 42 (1H 
s). 7.53 (1 H.t). 7.89 (2H.d). 7.96 (2H.d). 8.09 (2H.br). 8.66 (1H.d). 9.24 (2H.br), 9.29 (2H.br) 

« Example 61 

Synthesis of ethyl (3R)-4-(3-amidinophenoxy)-3-[(4Klimethylamino)benzoylamino]butyratetrifluoroacetate and (3R)-4- 
(3-amidinophenoxy)-3-[(4-dimethylamino)benzoylamino]butyric acid trifluoroacetate: 

, k??, " 19 0 ■?!!"*$ * benZy ' ( 3R >- 3 -( t - butox y^ r bc'nyl)amino-4-(3-cyanophenoxy)butyrate was dissolved in 
5 ml of 4 N d,oxane hydrochloride and 2.5 ml of dioxane. and the solution was stirred for 15 hours. The solvent was 
evaporated, and the residue was dissolved in 10 ml of dichloromethane. 282 mg (1 .71 mmol) of 4-dimethylaminoben- 

SSS2^1 »S2? T ?L * e y a * rin * 748 m 9 < 188 mm °'> <* 1-(3-dimethylamino P ro P yl)-3-ethylcarbodiimide 
hydrochloride and 254 mg (1.88 mmol) of 1-hydroxybenzotriazole were added to the solution, and they were stirred at 
room temperature for 16 hours. The reaction liquid was diluted with water. After the extraction with ethyl acetate the 
organic layer was successively washed with water. 1 N sodium hydroxide and saturated aqueous NaCI solution and 
then dned over anhydrous magnesium sulfate. The solvent was evaporated, and the residue was treated in the same 
manner as that of step 3 in Example 56 to obtain the title compound. In this case, however, the solution of ammonium 
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carbonate in ethanol was replaced with ethanol containing 10 % of ammonia. Ethyl (3R)-4-(3-amidinophenoxy)-3-[4- 
(dimethylamino)benzoy!amino]butyrate trrf luoroacetate : 

Yield: 10mg (0.02mmol) (1%) 
MS (ESI, m/z) 413 (MH+) 

H-NMR (DMSO-d6) 6 1.14 (3H, t). 2.78 (2H, d), 2.97 (6H, s), 4.06 (2H, q), 4.10 (2H, dd). 4.23 (2H, dd). 4.68 (2H, 
dd), 6.69 (2H, d). 7.30-7.42 (3H, m), 7.53 (1H, dd). 7.71 (2H, d). 8.18 (2H, d), 9.10 (2H. br), 9.28 (2H, br). 

(3R)-4-(3-Amidinophenoxy)-3-[4-(dimethylamino)benzoylamino]bLityricacid trrfluoroacetate 

[0189] 

Yield: 70mg (0.14mmol) (8%) 
MS (ESI. m/z) 385 (MH+) 

H-NMR (DMSO-d6) 6 2.69 (2H, d). 2.97 (6H, s), 4.04 (2H, dd). 4.22 (2H. dd). 4.64 (2H, q), 6.70 (2H, d), 7.33-7.44 
(3H, m), 7.53 (1H, dd). 7.72 (2H. d). 8.14 (2H. d). 9.09 (2H, br), 9.25 (2H, br). 

Example 62 

Synthesis of (3R)-4-(3-amidinophenoxy)-3-[4-(1-acetmidoyl-4-piperidyloxy)benzoylamino)butyric acid btstrrfluoroace- 
tate: 

Step 1 

Synthesis of ethyl 4-(1-t : butoxycarbonyl-4-piperidyloxy)benzoate: 

[0190] 1.76 g (9.3 mmoi) of 1-t-butoxycarbonyl-4-hydroxypiperidine, obtained by t-butoxycarbonyiating 4-hydroxyp- 
iperidine with di-t-butyl dicarbonate by an ordinary method. 1.7 g (10.2 mmoi) of ethyl 4-hydroxybenzoate and 2.44 g 
(9.3 mmoi) of triphenylphosphine were dissolved in 40 ml of tetrahydrofuran. 1 .62 g (9.3 mmoi) of diethyl azodicarbox- 
ylate was added to the solution at room temperature and the resultant mixture was stirred overnight. The reaction mix- 
ture was treated with ethyl acetate as the extractant in an ordinary manner to obtain a crude product, which was purified 
by the silica gel column chromatography to obtain the title compound. 

Yield: 1.57 g (4.5 mmoi) (44 %) 

H-NMR (CDCI3) 5 1.38 (3H. t), 1.50 (9H, s). 1.70-1.80 (2H, m), 1.90-2.00 (2H, m), 3.30-3.41 (2H. m). 3.63-3.75 
(2H, m). 4.35 (2H, q), 4.55 (1 H, m), 6.90 (2H. d), 8.00 (2H, d). 

Step 2 

Synthesis of 4-(1-t-butoxycarbonyl-4-piperidyloxy)benzoic acid: 

[0191] 847 mg (2.43 mmoi) of ethyl (1-t-butoxycarbonyl-4-piperidyloxy)benzoate was dissolved in 50 ml of ethanol. 5 
ml of 1 N aqueous sodium hydroxide solution was added to the solution, and they were stirred at room temperature for 
3 days. The reaction liquid was concentrated and then treated with ethyl acetate as the extractant in an ordinary manner 
to obtain the title compound. 

Yield: 697 mg (2.2 mmoi) (92 %) 

H-NMR (CDCI3) 6 1.50 (9H. s), 1.70-2.00 (4H, m), 3.30-3.40 (2H, m), 3.65-3.75 (2H, m), 4.60 (1H, s), 6.95 (2H, d). 
8.05 (2H, d). 

Step 3 

Synthesis of benzyl (3R)-4-(3-cyanophenoxy)-3-[4-(1-t-butoxycarbonyl-4-piperidyloxy)benzoylamino]butyrate: 

[0192] 1 .46 g (3.56 mmoi) of benzyl (3R)-3-(t-butoxycarbonyl)amino-4-(3-cyanophenoxy)butyrate was dissolved in 1 0 
ml of 4 N dioxane hydrochloride and 5 ml of dioxane, and the solution was stirred for 15 hours. The solvent was evap- 
orated, and the residue was dissolved in 20 ml of dichloromethane. 1 .14 g (3.56 mmoi) of 4-(l-t-butoxycarbonyl-4-pip- 
eridyloxy)benzoic acid, 2.48 ml (17.8 mmoi) of triethylamine. 748 mg (3.92 mmoi) of 1-(3-dimethylaminopropyl)-3- 
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ethylcarbodiimide hydrochloride and 529 mg (3.92 mmol) of 1-hydroxybenzotriazole were added to the solution, and 
they were stirred for 16 hours. The reaction liquid was diluted with water. After the extraction with ethyl acetate, the 
organic layer was successively washed with water, 1 N sodium hydroxide and saturated aqueous NaCI solution, and 
then dried over anhydrous magnesium sulfate. The solvent was evaporated, and the residue was treated by the silica 
5 gel column chromatography to obtain the title compound. 

Yield: 1.0 g (1.63 mmol) (46 %). 

H-NMR (CDCI3) 6 1.45 (9H, s), 1.68-1.81 (2H, m), 1.84-1.97 (2H, m), 2.88 (2H, dt). 3.27-3.40 (2H, m), 3.61-3 73 
(2H, m), 4.04-4.23 (2H, m), 4.46-4.58 (1H, m), 4.77-4.90 (1H, m), 5.13 (2H, s), 6.89 (2H, d). 7.02-7.13 (3H m) 
w 7.27-7.37 (6H. ni), 7.68 (2H, d) 

Step 4 

Synthesis of (3R)-4-(3-amidinophenoxy)-3-[4-(l-acetimidoyl-4-piperidyloxy)benzoylamino]butyric acid trifluoroacetate- 

is 

[0193] 10 ml of 4 N dioxane hydrochloride and 2 ml of ethanoi were added to 1 .0 g (1 .63 mmol) of benzyl (3R)-4-(3- 
cyanophenoxy)-3-[4-(1-t-butoxycarbonyl-4-piperidyloxy)benzoylamino]butyrate, and they were stirred for 48 hours. The 
solvent was evaporated, and the residue was dissolved in 10 ml of 10 % (w/v) solution of ammonia in ethanoi. The solu- 
tion was stirred for 24 hours. The solvent was evaporated, and the residue was dissolved in 1 0 ml of ethanoi. 1 .0 g (8. 1 6 

20 mmol) of ethyl acetimidate hydrochloride and 1.1 ml (8.16 mmol) of triethylamine were added to the solution, and they 
were stirred for 24 hours. The solvent was evaporated, and the residue was dissolved in 10 ml of concentrated hydro- 
chloric acid, and they were stirred at 40°C for 18 hours. The solvent was evaporated, and the residue was treated by 
the reversed-phase high-performance liquid chromatography with silica gel, containing octadodecyl group chemically 
bonded thereto, as the filler. After the elution with a mixed solvent of water and acetonitrile containing 0.1 % (v/v) of tri- 

25 fluoroacetic acid, the fraction of the intended product was freeze-dried to obtain the title compound. 

Yield: 600 mg (0.85 mmol) (52 %) 
MS (ESI, m/z) 482 (MH+) 

H-NMR (DMSOd6) 6 1.66-1.85 (2H, m), 2.02-2.16 (2H, m), 2.29 (3H, s), 2.71 (2H, d), 3.43-3.56 (3H, m), 4.00-4.13 
30 (2H, m), 4.18-4.30 (2H, m), 4.58-4.63 (2H, m), 4.76-4.86 (1H, m). 7.07 (2H, d), 7.32-7.50 (3H, m) 7 54 (1H dd) 

7.84 (2H, d). 8.39 (1 H, d), 8.60 (1 H, br), 9.09 (2H, br), 9.14 (1H, br), 9.28 (2H, br). 

Example 63 

35 Synthesis of 3-[5-(4-amidinophenyl)-5-oxopentyl]oxybenzamidine bistrif luoroacetate: 
Step 1 

Synthesis of 4-(5-chloro-1 -oxopentyl)benzonitrile: 

40 

[0194] 1 g (6.9 mmol) of 4-acetylbenzonitrile was dissolved in 8 ml of tetrahydrofuran. 9 ml of lithium bis(trimethylsi- 
lyl)amide (1 M solution in hexane) was gradually added to the solution at -70°C and they were stirred for 30 minutes. 
1.43 g (7 mmol) of 1 -chloro-3-iodopropane dissolved in 6 ml of tetrahydrofuran was added thereto, and the resultant 
mixture was stirred at room temperature overnight. The reaction liquid was poured into water. After the extraction with 
45 ethyl acetate, the extract was washed with 1 N hydrochloric acid and saturated aqueous common salt solution, and then 
dried over powdery magnesium sulfate. The solvent was evaporated, and the residue was purified by the silica gel chro- 
matography to obtain the title compound. 

Yield: 59.3 mg (0.27 mmol) (3.9 %) 
so H-NMR (CDCI3) 6 1 .82-1 .95 (4H, m), 3.03 (2H, t), 3.60 (2H, t), 7.80 (2H, d), 8.05 (2H, d). 

Step 2 

Synthesis of 3-[5-(4-cyanophenyl)-5-oxopentyl]oxybenzonitrile: 

55 1 

[0195] 53 mg (0.24 mmol) of 4-(5-chloro-1 -oxopentyl)benzonitrile was dissolved in 2 ml of dimethylformamide. 33 mg 
(0.24 mmol) of potassium carbonate, 40 mg of potassium iodide and 29 mg (0.24 mmol) of 3-hydroxybenzonitrile were 
added to the solution, and they were stirred at 70°C overnight. 1 N Hydrochloric acid was added to the reaction mixture. 
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After the extraction with ethyl acetate, the extract was washed with 1 N aqueous sodium hydroxide solution and satu- 
rated aqueous common salt solution, and then dried over powdery magnesium sulfate. The solvent was evaporated, 
and the residue was purified by the silica gel chromatography to obtain the title compound. 

5 Yield: 24 mg (0.079 mmol) (33 %) 

H-NMR (CDCI3) 6 1 .82-2.00 (4H, m), 3.08 (2H, t), 4.02 (2H. t), 7.12 (1 H, d), 7.14 (1 H, s), 7.22 (1 H, d), 7.37 (1 H, t). 
7.79 (2H, d). 8.03 (2H, d). 

Step 3 

10 

Synthesis of 3-[5-(4-amidinophenyl)-5-oxopentyl)oxybenzamidine bistrifluoroacetate 

[0196] The title compound was obtained from 43 mg (0.14 mmol) of 3-[5-(4-cyanophenyl)-5-oxopentyl]oxybenzonitrile 
in the same manner as that of step 6 in Example 1 . 

15 

Yield: 8.8 g (0.015 mmol) (1 1 %). 
MS (ESI, m/z) 339 (MH+) 

H-NMR (DMSO-d6) 6 1.78-1.90 (4H, m), 3.20 (2H. t). 4.12 (2H, t), 7.30 (1 H, d), 7.37 (1H, s). 7.39 (1H. d), 7.53 (1 H. 
t). 7.94 (2H, d), 8.16 (2H, d), 9.24-9.48 (8H, brm). 

20 

Example 64 

Synthesis of 4-[4-(3-amidinophenoxy)butyryl]-N,N-dimethylbenzamide trrf luoroacetate: 
25 Step 1 

Synthesis of 2-(4-bromophenyl)-2-(3-chIoropropyl)-5,5-dimethyl-1 ,3-dioxane: 

[0197] 10 g (38.2 mmol) of 4 , -bromo-4-chlorobutyrophenone, 4 g (38.2 mmol) of 2,2-dimethyl-1.3-propanediol and 
30 200 mg (1 mmol) of p-toluenesulfonic acid monohydrate were heated under reflex in benzene for 3 days to conduct the 
azeotropic dehydration. Saturated aqueous sodium hydrogencarbonate solution was added to the reaction mixture. 
After the extraction with ethyl acetate, the extract was washed with water and saturated aqueous common salt solution 
and then dried over anhydrous magnesium sulfate. The solvent was evaporated to obtain the title compound. 

35 Yield: 13.3 g (38 mmol) (100 %) 

H-NMR (CDCK3) 6 0.60 (3H, s), 1 .22 (3H, s), 1 .78-2.00 (4H, m), 3.40 (4H, s), 3.50 (1 H, t), 7.25 (2H, d), 7.55 (2H, d). 

Step 2 

40 Synthesis of 3-[3-[2-(4-bromophenyl)-5.5-dimethyl-1 ,3-dioxane-2-y0propoxy]benzonitrile: 

[0198] 236 mg (5.9 mmol) of sodium hydride (oily, 60 %) was stirred in dimethylformamide. 691 mg (5.8 mmol) of 3- 
hydroxybenzdnitrile was added thereto under cooling with ice. After stirring at room temperature for 30 minutes, a solu- 
tion of 2 g (5.75 mmol) of 2-(4-bromophenyl)-2-(3-chloropropyl)-5,5-dimethyl-1 ,3-dioxane in dimethylformamide was 
45 added to the reaction mixture, and they were stirred at 100°C overnight. Water was added to the mixture. After the 
extraction with ethyl acetate, the organic layer was washed with 1 N aqueous sodium hydroxide solution and saturated 
aqueous common salt solution and dried over anhydrous magnesium sulfate. The solvent was evaporated to obtain the 
crude title compound. 

so Yield: 2.25 g (5.23 mmol) (91 %) 

H-NMR (CDCI3) 6 0.60 (3H, s), 1.22 (3H, s), 1.80-2.00 (4H, m), 3.40 (4H. s), 3.93 (1H, s), 7.06 (1H, d). 7.08 (1H, 
s), 7.19 (1H, d), 7.26-7.35 (3H, m), 7.52 (2H, d). 

Step 3 

55 

Synthesis of 4-[4-(3-cyanophenoxy)butyryl]benzoic acid: 

[0199] 500 mg (1.16 mmol) of 3-[3-(2-(4-bromophenyl)-5, 5-dimethyl-1 ,3-dioxane-2-yl]propoxy]benzonitrile. 260 mg 
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(1 .4 mmol) of tributylamine and 42 mg (0.06 mmol) of bis(tripheny!phosphine)palladium (II) chloride were stirred in 3 ml 
of 1-butanol and 5 ml of dimethylformamide at 100°C in carbon monoxide atmosphere overnight. Ether was added to 
the reaction liquid. After washing with water, 0.5 N hydrochloric acid, saturated sodium hydrogencarbonate solution and 
saturated aqueous common salt solution, the reaction mixture was dried over anhydrous magnesium sulfate. The sol- 

5 vent was evaporated. 9 ml of 6 N hydrochloric acid solution and 9 ml of acetic add were added to the residue, and the 
resultant mixture was heated under reflux for 4 hours. The solvent was evaporated. Saturated aqueous sodium hydro- 
gencarbonate solution was added to the residue. The resultant mixture was washed with ethyl acetate, and the aque- 
ous layer was made acidic with hydrogen chloride. After the extraction with ethyl acetate, the organic layer was washed 
with saturated aqueous common salt solution and then dried over anhydrous magnesium sulfate. The solvent was 

w evaporated to obtain the crude title compound 

Yield: 247 mg (0.80 mmol) (69 %) 

H-NMR (DMSO-d6) 6 2.10 (2H, m), 3.25 (2H, t), 4.10 (2H. t). 7.28 (1H, d), 7.36-752 (3H, m), 8.07 (4H, s). 
is Step 4 

Synthesis of 4-[4-(3-cyanophenoxy)butyryl]-N,N-dimethylbenzamide: 

[0200] 240 mg (0.78 mmol) of 4-[4-(3-cyanophenoxy)butyryl]benzoic acid, 1 50 mg (0.78 mmol) of 1 -(3-dimethylami- 
20 nopropyl)-3-ethylcarbodiimide hydrochloride, 121 mg (0.78 mmol) of 1 -hydroxybenzotriazole (hydrous, 87 %) and 100 
mg of 50 % aqueous dimethylamine solution were stirred together in 5 ml of dimethylformamide at room temperature 
overnight. 1 N hydrochloric acid was added to the resultant mixture. After the extraction with dichloromethane, the 
extract was washed with saturated aqueous sodium hydrogencarbonate solution and then with saturated aqueous NaCI 
solution, and dried over anhydrous magnesium sulfate. The solvent was evaporated. The residue was purified by the 
25 silica gel chromatography with ethyl acetate as the eluent to obtan the title compound. 

Yield: 149 mg {0.44 mmol) (57 %). 

H-NMR (CDCI3) 6 2.25 (2H, m), 2.98 (3H, s). 3.18 (3H, s), 3.20 (2H, t). 4.10 (2H, t), 7.12 (1H, d). 7.14 (1H s) 7 23 
(1H,d), 7.36(1 H,t), 7.51 (2H,d), 8.02 (2H,d). 

30 

Step 5 

Synthesis of 4-[4-(3-amidinophenoxy)butyryl]-N ( N-dimethylbenzamide trifluoroacetate: 

35 [0201] Thetitle compound wasobtained from 70 mg (0.21 mmol) of 4-[4-(3-cyanophenoxy)butyryl]-N,N-dimethylben- 
zamide in the same manner as that of step 3 in Example 3. 

Yield: 42 mg (0.09 mmol) (43 %). 
MS (ESI, m/z) 354 (MH+) 

40 H-NMR (DMSO-d6) 5 2.15 (2H. m), 2.83 (3H, s), 3.00 (3H, s). 3.25 (2h. t), 4.17 (2H, t). 7.30 (1H. d), 7.38 (1H s) 

7.40 (1H,d), 7 : 50-7.58 (3H, m), 8.04 (2H, d), 9.30 (2H, br), 9.40 (2H br). % ' 

Example 65 

45 Synthesis of 4-[4-(3-amidinophenoxy)butyryl]-N,N-dimethylbenzamidine bistrrfluoroacetate: 

[0202] 70 mg (0.21 mmol) of 4-[4-(3-cyartophenoxy)butyryl]-N,N-dimethylbenzamide was stirred in dichloromethane. 
67 mg (0.45 mmol) of trimethyloxonium tetraf luoroborate was added thereto, and they were stirred at room temperature 
for 2 days. Ethanol was added to the reaction mixture, dichloroethane was evaporated, 71 mg of ammonium carbonate 
so was added to the residue, and the resultant mixture was stirred at room temperature for 4 days. The solvent was evap- 
orated, and dichloromethane was added to the residue. After the extraction with 1 N hydrochloric acid, the aqueous 
layer was made alkaline with 1 N aqueous sodium hydroxide solution. After the extraction with dichloromethane, the 
organic layer was washed with saturated aqueous common salt solution and dried over anhydrous magnesium sulfate. 
The residue was treated in the same manner to obtain the title compound. 

55 

Yield: 8 mg (0.014 mmol) (7 %) 
MS (ESI, m/z) 353 (MH+) 

H-NMR (DMSO-d6) 6 2.15 (2H, m), 3.00 (3K s), 3.22 (3H, s). 3.30 (2H, t), 4.20 (2H, t). 7.29 (1H, d), 7.37 (1H, s), 
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7.38 (1H, d), 7.54 (1H, t), 7.76 (2H, d). 8.18 (2H. d). 9.03-9.42 (6H, m). 
Example 66 

5 Synthesis of 4-[4-(3-amidinophenoxy)butyryI]benzamidine bistrifluoroacetate: 
Step 1 

Synthesis of 4-[4-(3-cyanophenoxy)butyryl]benzonitrile: 

10 

[0203] 500 mg (1.16 mnx>l) of 3-[3-[2-(4-bromopheny1)-5,5<limethyl-1,3-dioxane-2-yl]propoxy]benzonitri!e and 114 
mg (1 .27 mmol) of copper (I) cyanide were stirred in 1 ml of dimethylforrnamide at 1 40°C overnight. Saturated aqueous 
sodium hydrogencarbonate solution was added to the resultant mixture. After the extraction with ethyl acetate, the 
organic layer was washed with saturated aqueous NaCI solution, and then dried over anhydrous magnesium sulfate. 
is The solvent was evaporated. 10 ml of ethanol and 2 ml of 6 N hydrochloric acid were added to the residue, and the 
resultant mixture was heated under reflux for 5 hours. The solvent was evaporated. 1 N hydrochloric acid was added to 
the residue. After the extraction with ethyl acetate, the extract was washed with saturated aqueous NaCI solution and 
then dried over anhydrous magnesium sulfate. The solvent was evaporated. The residue was purified by the silica gel 
chromatography with ethyl acetate / hexane as the extractant to obtain the title compound. 

20 

Yield: 50 mg (0.17 mmol) (15 %) 

H-NMR (CDCI3) 6 2.28 (2H.m), 3.20 (2H. t), 4.10 (2H, t), 7.12 (1H. d),7.13 (1H,s). 7.24 (1H,d), 7.36 (1 H, t). 7.78 
(2H,d), 8.07 (2H,d) 

25 Step 2 

Synthesis of 4^4-(3-amidinophenoxy)butyry0benzamidine bistrifluoroacetate: 

[0204] The title compound was obtained from 50 mg (0.17 mmol) of 4-[4-(3-cyanophenoxy)butyryl]benzonitrile in the 
30 same manner as that of step 3 in 

Example 3. 

[0205] 

35 

Yield: 35 mg (0.06 mmol) (35 %). 
MS (ESI, m/z) 353 (MH+) 

H-NMR (DMSOd6) 6 2.15 (2H, m), 3.30 (2H, t), 4.20 (2H, t). 7.30 (1H. d). 7.37 (1H, s). 7.38 (1H, d), 7.54 (1H, t). 
7.95 (2H, d). 8.17 (2H d). 9.18-9.50 (8H, m). 

40 

Example 67 

Synthesis of 4-(3-amicfinophenoxy)-N-(4-amidinophenyl)butyramide bistrifluoroacetate: 
45 Step 1 

Synthesis of ethyl 4-(3-cyanophenoxy)-2-butenoate: 

[0206] 1 g (3.9 mmol) of ethyl 4-bromocrotonate, 465 mg (3.9 mmol) of 3-hydroxybenzonitrile. 539 mg (3.9 mmol) of 
so potassium carbonate and 647 mg (3.9 mmol)) of potassium iodide were stirred in N.N-dimethylformamide at room tem- 
perature for 3 days. 1 N hydrochloric acid was added to the reaction liquid. After the extraction with ethyl acetate, the 
extract was washed with 1 N aqueous sodium hydroxide solution and saturated aqueous common salt solution, and 
dried over anhydrous magnesium sulfate. The solvent was evaporated to obtain the title compound. 

55 Yield: 832 mg (3.6 mmol) (93 %) 

H-NMR (CDCI3) 6 1 .30 (3H. t). 4.20 (2H, q). 4.75 (2H. m), 6.1 7 (1 H, dt), 7.05 (1 H, dt), 7.12-7.18 (2H, m), 7.28 (1 H, 
d). 7.40 (1H,t). 
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Step 2 

Synthesis of 4-(3-cyanophenoxy)butyric acid: 

[0207] 830 mg (3.6 mmol) of ethyl 4-(3-cyanophenoxy)-2-butenoate and 10 ml of 1 N aqueous sodium hydroxide solu- 
tion were stirred n 50 ml of ethanol for 6 hours. The reaction liquid was concentrated, 1 N hydrochloric add was added 
thereto, and the precipitate thus formed was taken by the filtration. 20 ml of ethanol and 30 mg of 10 % palladium/car- 
bon were added to the thus-obtained precipitate, and they were stirred at room temperature in hydrogen atmosphere 
for 1.5 hours. The reaction liquid was filtered. The filtrate was concentrated and 1 N hydrochloric acid was added 
L'T-Jf*' the extracl,on with acetate, the extract was washed with saturated aqueous common salt solution 
and dried over anhydrous magnesium sulfate. The solvent was evaporated to obtain the title compound. 

Yield: 290 mg (1 .4 mmol) (39 %) 

H-NMR (CDCI3) 5 2.15 (2H, m), 2.60 (2H, t). 4.03 (2H, t), 7.09-7.14 (2H, m). 7.24 (2H. d). 7.36 (1H, t). 
Step 3 

Synthesis of 4-(3-cyanophenoxy)-N-(4-cyanophenyl)butyramide: 

[0208] 100 mg (0.49 mmol) of 4-(3-cyanophenoxy)butyric acid and 50 mg (0.49 mmol) of triethylamine were stirred in 
dimethylformamide under cooling with ice. 53 mg (0.49 mmol) of ethyl chloroformate was added to the resultant mixture 
After stirring for 2 minutes. 58 mg (0.49 mmol) of p-aminobenzonitrile was added to the reaction mixture The temper- 
ature was elevated to room temperature, and they were stirred overnight 1 N hydrochloric acid was added to the reac- 
tion mixture. After the extraction with ethyl acetate, the extract was washed with saturated aqueous sodium 
hydrogencarbonate solution and then with saturated aqueous NaCI solution, and then dried over anhydrous magne- 
sium sulfate. The solvent was evaporated to obtain the crude title compound. 

Yield: 113 mg (0.37 mmol) (76 %). 

H-NMR (CDCI3) 6 2.20 (2H, m), 2.60 (2H. t). 4.05 (2H, t), 7.08-7.14 (2H. m). 7.24 (2H. d). 7.36 (2H, t), 7.49 (1H. 
30 bf), 7.58-7.68 (4H, m). 

Step 4 

Synthesis of 4-(3-amidihophenoxy)-N-(4-amidinophenyl)butyramide bistrifluoroacetate : 

35 

[0209] The title compound was obtained from 1 10 mg (0.36 mmol) of 4-(3<yanophenoxy)-N-(4-cyanophenyl)biJtvra- 
mide in the same manner as that of step 3 in Example 3. 

Yield: 5.2 mg (0.009 mmol) (3 %). 
40 MS (ESI, m/z) 340 (MH+) 

H-NMR (DMSO-d6) 8 2,10 (2H, m), 2.60 (2H, t), 4.15 (2H, t). 7.30 (1H, d), 7.37 (1H, s), 7.39 (1H d) 7 53 (1H \) 
7.80 (4H, s), 9.00-9.30 (8H, m), 10.45 (1H. s). V *' 
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Example 68 

Synthesis of 3-(3-amidinophenoxy)-N.(4-amidinophenyl)propionamide bistrrfluoroacetate: 



Step 1 

so Synthesis of methyl 3-(3-cyanophenoxy)propionate: 

[0210] 24 mg (0.6mmol) of sodium hydride was stirred in 10 ml of methyl acrylate. 1 g (8.4 mmol) of 3-hydroxyben- 
zonitnle and 2 mg of hydroquinone were added thereto. After heating under reflux for 3 days, acetic acid was added and 
they were concentrated under reduced pressure. Ethyl acetate was added to the resultant mixture. After washing with 
55 water, IN aqueous sodium hydroxide solution and saturated Aqueous NaCI solution, the reaction mixture was dried 
over anhydrous magnesium sulfate. The solvent was evaporated to obtain the title compound. 

Yield: 996 mg (4.85 mmol) (58 %) 
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H-NMR (CDCI3) 6 2.80 (2H, t), 3.77 (3H, s), 4.25 (2H, t), 7.14 (1H, d), 7.15 (1H. s), 7.26 (1H, d), 7.37 (1H. t). 
Step 2 

5 Synthesis of 3-(3-cyanophenoxy)propionic acid: 

[0211] 500 mg (2.4 mmol) of methyl 3-(3-cyanophenoxy)propionate was heated in 40 ml of 6 N hydrochloric acid at 
70°C for 30 minutes. After the extraction with ethyl acetate, the extract was washed with saturated aqueous NaCI solu- 
tion and then dried on anhydrous magnesium sulfate. The solvent was evaporated to obtain the title compound. 

10 

Yield: 476 mg (2.5 mmol) (100 %) 

H-NMR (DMSO-d6) 8 2.70 (2H. t), 4.23 (2H, t). 7.29 (1 H, d), 7.38-7.48 (2H, m), 7.49 (1H. t). 
Step 3 

15 

Synthesis of 3-(3-cyanophenoxy)-N-(4-cyanophenyi)propionamide: 

[0212] The crude title compound was obtained from 122 mg (0.64 mmol) of 3-(3-cyanophenoxy) propionic acid, 150 
mg (1 .5 mmol) of N-methylmorpholine, 70 mg (0.64 mmol) of ethyl chloroformate and 82 mg (0.7 mmol) of 4-aminoben- 
20 zonitrile in the same manner as that of step 3 in Example 67. This crude product was purified by the silica gel chroma- 
tography with ethyl acetate / hexane as the eluent. 

Yield: 36 mg (0.12 mmol) (19%). 

H-NMR (CD30D) 6 2.90 (2H, t). 4.40 (2H, t), 7.23-7.31 (3H, m), 7.44 (1H, t), 7.65-7.83 (4H, m). 

25 

Step 4 

Synthesis of 3-<3-amidinophenoxy)-N-(4-amidinophenyl)propionamide bistrrfluoroacetate: 

30 [0213] The title compound was obtained from 35 mg (0.12 mmol) of (3-cyanophenoxy)-N-(4-cyanophenyl)propiona- 
mide in the same manner as that of step 3 in Example 3. 

Yield: 8.4 mg (0.015 mmol) (13 %). 
MS (ESI. m/z) 326 (MH+) 

35 H-NMR (DMSO-d6) 6 2.90 (2H, t), 4.40 (2H. t), 7.32 (1H, d), 7.37-7.42 (2H, m), 7.54 (1H. t). 7.82 (4H. s). 9.00 (2H. 

br). 9.20 (4H, br), 9.30 (2H. br), 1 0.60 (1 H, s). 

Example 69 

40 Synthesis of N-[3-(3-amidinophenoxymethyl)]phenyl-4-amidinobenzamide bistrrfluoroacetate: 
Stepl 

Synthesis of 3-(3-nitrobenzyloxy)benzonitrile: 

45 

[0214] 1 .70 g (10.0 mmol) of 3-nitrobenzyl chloride, 1.48 g (12.4 mmol) of 3-cyanophenol and 3.58 g (25.9 mmol) of 
potassium carbonate were suspended in 80 ml of dimethylformamide, and the resultant suspension was stirred at 95°C 
overnight. After leaving the suspension to cool, 150 ml of water was added to the suspension, and the solid formed was 
taken by the filtration. The solid was washed with 100 ml of water and then 20 ml of ethyl acetate, and dried under 
so reduced pressure to obtain the title compound. 

Yield: 2:32 g (9.12 mmol) (91.2 %) 

H-NMR (DMSO-d6) 8 5.38 (2H, s), 7.38-7.42 (2H, m). 7.48-7.59 (2H, m), 7.75 (1H, dd), 7.93 (1H. dd), 8.23 (1H, 
dd), 8.35 (1H, d). 
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Step 2 

Synthesis of 3 : [3-aminobenzyloxyJbenzonitrile: 
5 I0 t 151 Ju 2 ? (9 ' 12 mm0l) ° f 3 -I 3 * nltrob enzyloxy]ben 2 onitri!e and 4.38 g of zinc were suspended in 50 ml of arptir 

After the separator, of the ..quids followed by the treatment by an ordinary method, the title <^^£^22T 
io Yield: 1 .42 g (6.33 mmol) (69.4 %) 

Step 3 

Synthesis of N-t3-(3-amidinophenoxymethyl)pheny^]-4-amidinoben Z amide bistrifluoroacetate 

[0216] N;t3-(3s:yanophenoxymethyl)]pheny|.4^yanobenzamidewasobtainedbycondensina2 48aMi 1 m™n 

Sepl!!^ ^ ^ fr ° m thfe COmpOU " d in the -« — as that of step JS £J& 

Yield: 895 mg (1.45 mmol) (18.1 %). 
MS (ESI, m/z) 388 (MH+) 

Example 70 

3, Synthesis of N-[(1R)-1-(2-methyl^^^ bistrifluoroacetate: 
Step 1 

Synthesis of t-butyl [(1 R)-2-chloro-1 -(2-methylpropyl)ethyl]carbamate: 

35 

2271,. A miX6d anhydride was obtained from 5 g (21.6 mmol) of N-t-butoxycarbonyl-D-leucine 2 44 a 122 5 moh of 

4.67 0^). C,3) 5a92 (3K d) " 0 < 2H ' 142 < 9 ". * 1 60-1.73 (1H. m). 2.68-4. 1 8 (3H, m). 

S«f 0 R >- l 2 ,- h y dr ° x y--'-(2-niethylpropyl)ethyl carbamate thus obtained was reacted with 2 47 g (21 6 

Yield: 2.35 g (9.97 mmol) (46.2 %) 
» 4^50 R H C d) C,3) 6092 d)> 1 - 27 " 1 38 (2H " m) ' 142 (9H - S >' 1 58 " 1 - 73 ™ "ft 288-4.18 (3H. m), 

Step 2 

^ Synthesis of t-butyl (1R)-2-(3-cyanophenoxy)-l-(2-methylpropyl)ethylcarbamate: 

2 J** 9 {9 f of "«W (1R)-2-chloro-1.(2-methylpropyl)ethylc a rbamate was reacted with 2 42 a (20 3 

a rr 3 ^^ 



40 



45 



62 




EP 0 976 722 A1 



Yield: 1 .27 g (3.99 mmol) (40.0 %) 

H-NMR (CDCI3) 6 0.91 (3H. d), 0.94 (3H, d), 1 .42 (9H, s). 1 .40-1 .78 (3H, m), 3.88-4.09 (3H. m), 4.59-4.67 (1 H, m). 
7.10-7.42 (4H, m). 

5 Step 3 

Synthesis of N-[(1 R)-2-(3-amidinophenoxy)-1 -(2-methylpropyl)ethyl]-4-(pyrrolidine-1 -yl)benzamide bistrrf luoroacetate 

[0220] The title compound was obtained from 1 .27 g (3.99 mmol) of t-butyl (1 R)-2-(3-cyanophenoxy)-1 -(2-methylpro- 
10 pyl)ethyicarbamate in the same manner as that of Example 59. 

Yield: 1.70 mg (0.325 mmol) (8.15 %) 

H-NMR (DMSOd6) 6 0.88 (3H, d),0.91 (3H, d), 1 .41-1.78 (3H, m), 1.82-2.01 (4H, m). 1.82-2.01 (4H, m), 3.15-3.30 
(4H. m), 3.95 (1 H, dd), 4.10 (1 H, dd). 4.32-4.42 (1 H, d), 6.55 (2H. d). 7.35 (1 H. d). 7.38 (1 H, dd), 7.40 (1 H, d), 7.53 
is (1H, dd), 7.65 (1H. dd). 7.93 (1H. d), 9.21 (2H, s). 9.27 (2H, s). 

Example 71 

Synthesis of monoethyl 4-[(1 S)-2-(3-amidinophenoxy)-1 -[4-(4-piperidyloxy)phenylmethyl]ethyl]sulfamoyl]phenytphos- 
20 phonate bistrrf luoroacetate and diethyl 4-[(1 S)-2-(3^amidinophenoxy)-1 -[4-(4-piperidyloxy) phenyl methyljethy I) sulfa- 
moyl]phenylphosphonate bistrifluoroacetate: 

Stepl 

25 Synthesis of benzyl 4-hydroxypiperidine-l -carboxylate: 

[0221] 25.0 g (247 mmol) of 4-hydroxypiperidine was dissolved in 800 ml of dichloromethane. 38 ml (266 mmol) of 
benzyloxycarbonyl chloride and 75 ml (538 mmol) of triethylamine were added to the solution at 0°C, and they were 
stirred at room temperature for 15 hours. After the treatment with dichloromethane as the extractant in an ordinary man- 
30 ner. an oily residue was obtained. This residue was subjected to the subsequent reaction without the purification. 

Yield: 44.6 g (203 mmol) (82 %). 

Step 2 

35 

Synthesis of methyl (2S)-2-(t-butoxycarbonylamino)-3-(4-hydroxyphenyl)propionate: 

[0222] 15.2 g (65.6 mmol) of hydrochloride of methyl ester of L-tyrosine was dissolved in 200 ml of dichloromethane. 
A solution of 20 ml (143 mmol) of triethylamine and 13.1 g (60.0 mmol) of di-t-butyl dicarbonate in 50 ml of dichlo- 
40 romethane was added to the solution, and they were stirred for 15 hours. After the treatment with dichloromethane as 
the extractant in an ordinary manner, the oily residue was obtained. This residue was subjected to the subsequent reac- 
tion without the purification. 

Yield: 1 9.2 g (65.2 mmol) (99 %). 

45 

Step 3 

Synthesis of methyl (2S)-3-[4^1-(benzy!c^cait>onyl)-4-pipe 

so [0223] 1 8.9 g (86.2 mmol) of benzyl 4-hydroxypiperidine-1 -carboxylate, 25.4 g (86.2 mmol) of methyl (2S)-2-(t-butox- 
ycarbonylamino)-3-(4-hydroxyphenyl)propionate and 27.1 g (103.4 mmol) of triphenylphosphine were dissolved in 500 
ml of tetrahydrofuran. 37.5 g (86.2 mmol) of diethyl azodicarboxylate was added to the solution at room temperature, 
and they were stirred for 15 hours. After the treatment with ethyl acetate as the extractant in an ordinary manner, the 
crude product was obtained, which was purified by the silica gel column chromatography to obtain the title compound. 

55 

Yield: 32.1 g (62.6 mmol) (73 %). 

H-NMR (CDCI3) 6 1.42 (9H, s), 1.70-1.84 (2H, m), 1.86-2.00 (2H, m), 2.91-3.10 (2H, m), 3.38-3.53 (2H, m), 3.70 
(3H, s), 3.71-3.82 (2H. m), 4.40-4.44 (1H, m) 4.45-4.60 (1H, m). 4.93-5.00 (1H, m), 5.18 (2H, s). 6.92 (2H, d), 7.02 
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(2H, d), 7.13-7.21 (SH, m) 
Step4 

Synthesis of benzyl 4-[4-<2S)-2-(M>utaxy^^ 

was d.ssolved .n 30 ml of tetrahydrofuran and 30 ml of methanol. 2.44 g (64.5 mmol) of sodium borohydride was added 
to ^solution at « The temperature was elevated to room temperature. After stirring for 1 5 hours oS g ( 2 T 7 mmS 

fn^l ^° rOMnde W l S < a9ai " atWed t0 ,he r6acti0n mixture - ™ e *^p e rature was elevated to ro7m tempeS 
and the mixture was st.rred for additional 2 hours. After the treatment with ethyl acetate as the extractant in an EH 

c^mp n o e urS e CrUd6 Pr0dUCt ° btain6d - Wh,Ch W9S PUrtfied by *• Si,ica »- c °'"™ chromato^aphTto Si 

's Yield: 9.35 g (19.5 mmol) (96%). 

H-NMR (CDCB) 6 1 44 (9H. s). 1.68-1.82 (2H. m). 1.84-1.98 (2H. m). 2.78 (2H, d). 3.29-3.95 (7H m) 4 40-4 44 
(1H, m), 5.14 (2H.s), 6.92 (2H.d). 7.12 (2H.d). 7.28-7.40 (5H.m) 

Step 5 

Synthesis of benzyl 4-[4-[(2S)-3-chloro-2-(t-bu^^ 

10225] 5.5 g (11.3 mmol) of benzyl 4-[4-[(2S)-2-(t-butoxycarbonylamino)-3-hydroxypropyl]phenoxylpiperidine-1-car- 
SfnLT 60 m ' ° f dichl0 ^ethane. 3.2 ml (22.6 mmol) of triethy.amine and 1 9^ (170^Tof 

methanesulfonyl chlonde were added to the solution at O'C. After stirring for 4 hours, the reaction mixture was treated 
w.th d.cNoromethane as the extractant in an otfinary manner to obtain an oily residue. Th Jesidu TCs obTned wS 
d,ssolved m 120 ml of dimethylformamide. 2.57 g (60.6 mmol) of .ithium chloride was added ito he so.u^aSthev 
were sfcrred at SOX for 15 hours. After the treatment with ethyl acetate as the extractant in an ^Ty^anZ Z 
crude product was obtained, which was purified by the silica gel column chromatography to obtain ^eZpound 

Yield: 2.60 g (5.16 mmol) (45%). 

H-NMR (CDCI3) 6 1.44 (9H. s). 1.63-1.82 (2H. m). 1.83-2.00 (2H. m). 2.91-3.10 (2H m) 2 83 (2H d) 3 40-3 54 
<3H. m). 3.57-3.63 (1 H. m). 3.66-3.80 (3H. m). 4.40-4.52 (1 H. m). 5.14 (2H. s). 6.92 (2H. 3) 7 16 (12. d)', iUSS 

Step 6 

S^*esis of 3-[(2S)-3-[4-(1-(benzy1oxycamonyM-pi P eridyloxy]phenyO 

[0226] 6.4 g (12.7 mmol) of benzyl 3-[4-[(2S)-3-chloro-2-(t-butoxycarbonylamino)propyl]phenoxy]piperidine-1 -carbox- 
ytete was d.ssolved in 70 ml of dimethylformamide. 2.27 g (19.1 mmol) of 3-cyanopheno. and 3 5 T ' ^ mmoTof 

ES^H t Cafb0 " ate r ere 3dded t0 *~ S °' Uti0n - and were stirred at 70 ° C to 15 hours. After the Vitmert wi 

45 oSllumn V* ' ^ f m ' n K an 0rdinary amwm - ,he Crude product was "•** was pur^y7he sS 

45 gel column chromatography to obtain the title compound. ' raawa 

Yield: 5.0 g (8.54 mmol) (67 %). 

H-NMR (CDCI3) 6 1.44 (9H.s). 1.66-1.83 (2H.m). 1.84-2.00 (2H.m). 2.50-2.60 (1H m) 2 82-293 f1H ml 3 40 

so *■% g": m) 358 " 3 63 (1H - m) - 365 - 3 - 80 (3K m) ' 4 - 40 - 453 (1H - m) 5 u <*" i I ph ;,^ShJ ™: 

Step 7 



20 



25 



30 



40 



55 



z S on^S S ° f 3 " [(2S) " 3 " t4 " [1 ^ en ^ WyCa ^ 

2?5Lf^ 2 m I" SO ^ i0n °L hydr ? 9en chloride in dio * ane an <* 1 2.5 ml of dioxane were added to 2.54 g (4.34 mmol) 
of3-[(2S)-3-[4.[1-(benzyloxycarbony.)-4^^ 
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ring at room temperature for 24 hours, the solvent was evaporated under reduced pressure, and the residue was dis- 
solved in 40 ml of dimethylformamide. 1.77 ml (13.0 mmoi) of diisopropylethylamine and 1.97 g(6.5l mmol) of 4- 
iodobenzenesulfonyl chloride were added to the solution at 0°C. 30 minutes after, the temperature was elevated to room 
temperature, and the reaction mixture was stirred for 19 hours. After the treatment with ethyl acetate as the extractant 
5 in an ordinary manner, the crude product was obtained. The crude product was purified by the silica gel column chro- 
matography to obtain the title compound. 

Yield; 2.50 g (3.39 mmol) (78 %). 

H-NMR (CDCI3) 5 1.62-1.83 (2H, m), 1.63-2.00 (2H, m), 2.62-2.80 (1H, m), 2.83-3.00 (1H, m), 3.40-3.53 (2H, m), 
w 3.62-3.80 (3H. m), 3.81-4.00 (2H, m), 4.40-4.45 (1H. m), 4.40-4.45 (1H, m), 5.14 (2H, s). 5.20-5.36 (1H. m), 6.73 

(2H, d). 6.90 (2H, d). 7.01 (2H, d). 7.24-7.44 (9H, m), 7.70 (2H, d) 

Step 8 

15 Synthesis of diethyl 4-[(1 S)-2-(3-cyanophenoxy)-1 -[4-(1 -benzyloxycarbonyl-4-piperidyl) oxy]pheny I methyl] ethyl]sulfa- 
moyOphenylphosphonate: 

[0228] 0.59 mol (0.46 mmol) of diethyl phosphonate, 24 mg (0.02 mmol) of tetrakistriphenylphosphine palladium and 
20 ml of triethylamine were added to 31 0 mg (0.42 mmol) of 3-[(2S)-3-[4-[( 1 -benzyloxycarbonyl-4-piperidyl)oxy]phenyl]- 
20 2-(4-iodobenzenesulfonylamino)propoxy]benzonitrile, and they were stirred in the presence of argon at 90°C 1or 4 
hours. The solvent was evaporated, and the residue was purified by the silica gel column chromatography to obtain the 
title compound. 

Yield: 139 mg (0.18 mmol) (43 %) 
25 H-NMR (CDCI3) 6 1.34 (6H. t), 1.68-1.83 (2H, m), 1.84-2.00 (2H, m), 2.76-2.94 (1H. m), 3.40-3.53 (2H, m), 3.70- 

3.81 (3H, m), 3.82-3.95 (2H. m) f 4.04-4.25 (4H, m). 4.38-4.52 (1 H, m), 5.14 (2H, s). 6.76 (2H, d). 6.92 (2H. d). 6.95- 
7.05 (3H, m), 7.32-7.39 (5H, m). 7.42-7.51 (1H. m), 7.63-7.71 (1H, m), 7.84 (2H, d). 7.87 (2H, d). 

Step 9 

30 

Synthesis of monoethyl 4-[(1 S)-2-(3-amidinophenoxy)-l -[4-(4-piperidyloxy)phenylmethyl]ethyl]su If amoyl]phenyl phos- 
phonate bistrifluoroacetate and diethyl 4-[(1S)-2 -(3 -amidinophenoxy)- 1-[4-(4-piperidyloxy) phenyl methyljethy I] sulfa- 
moyl]phenylphosphonate bistrifluoroacetate: 

35 [0229] 139 mg (0.18mmol) of diethyl 4-[(1S)-2-(3-cyanophenoxy)-1-[4-[(1-benzyloxywrbonyl-4-piperidyl)oxy]phenyl- 
methyl]ethyI]sulfamoyl]phenylsulfonate was dissolved in 4.5 ml of 4 N solution of hydrogen chloride in dioxane. 0.5 ml 
of ethanol containing 30 % (w/v) of hydrogen chloride was added to the solution. After stirring at room temperature for 
96 hours, the solvent was evaporated under reduced pressure. The residue was dissolved in 24 ml of 10 % (w/v) solu- 
tion of ammonia in ethanol, and the solution was stirred at room temperature for 24 hours. The solvent was evaporated. 

40 and 18 ml of acetic acid containing 20 % of hydrogen bromide was added to the residue at 0°C. After stirring for one 
hour, the temperature was elevated to room temperature, and the reaction mixture was stirred for 7 hours. The solvent 
was evaporated, and the residue was treated by the reversed-phase high-performance liquid chromatography with silica 
gel. containing octadodecyl group chemically bonded thereto, as the filler. After the elution with a mixed solvent of water 
and acetonitrile containing 0.1 % (vlv) of trifluoroacetic acid, the fraction of the intended product was freeze-dried to 

45 obtain the title compound. 

Monoethyl 4-[(1 S)-2-(3-amidinophenoxy)-1 -[4-(4-piperidyloxy)phenylm ethyl] ethyl]sulfamoyl)phenylphosphonate bistrif- 
luoroacetate: 

so [0230] 

Yield: 29 mg (0.03 mmol) (19%) 
s MS (ESI, m/z) 579 (MH+) 

H-NMR (DMSO-d6) 6 1.18 (H, t), 1.68-1.90 (2H, m), 2.00-2.18 (2H, m), 2.56-2.70 (1H, m). 2.80-2.92 (1H, m). 3.01- 
55 3.21 (2H, m), 3.21-3.36 (2H, m), 3.64-3.76 (1 H. m). 3.82 (2H, q). 3.96 (2H, d), 4.53-4.64 (1 H, m), 6.80 (2H. d). 7.03 

(2H. d), 7.08 (1H, br), 7.22 (1H, br), 7.37 (1H, dd), 7.46 (1H. dd), 7.68 (2H, d). 7.70 (2H, br), 8.21 (1H. dd). 8.38- 
8.54 (1H, m), 9.00 (2H, br), 9.33 (2H, br). 
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Diethyl 4-[(1 S)-2-(3-amidinopheoxy)-1 -[4-(4-piperidyloxy)phenylmethyOethy[]sulfamoy(]phenylphosphonate bistrif luoro- 
acetate: 

[0231] 

Yield; 19 mg (0.02 mmol) (12 %) 
MS (ESI, m/z)645(MH+) 

H-NMR (DMSO^d6) 6 1.24 (6H, t), 1.70-1.87 (2H, m), 2.01-2.14 <2H. m), 2.54-2.69 (1H, m), 2.77-2 93 (1H m) 
2.98-3.18 (2H. m), 3.20-3.33 (2H. m), 3.62-3.74 (1H, m), 3.97 (2H, d), 4.04 (4H, dq), 4.53-4 64(1H m) 6 80 (2H 
d). 7.03 (2H, dd). 7.08 (1 H, br), 7.26 (1H, br), 7.37 (1 H, dd), 7.48 (1 H, dd), 7.74 (2H, d). 7.76 (2H, br), 8 31 (1 H dd)' 
8.38-8.54 (1H,m), 9.02 (2H,br), 9.27 (2H,br). * 

Example 72 

Synthesis of diethyl 4-[(1 S)-2-(3-amidinophenoxy)-1 -[4-<1 -acetimidoyl-4-piperidyl)oxy]phenylmethyl]ethyl]sulfa- 
moyl]phenylphosphonate bistrif luoroacetate: 

[0232] The title compound was obtained from 1 9 mg (0.02 mmol) of diethyl 4-[(1 S)-2-(3-amidinophenoxy)-1 -[4-(4-pip- 
eridyloxy)phenylmethyl]ethyl]sulfamoyQphenylphosphonate bistrif luoroacetate in the same manner as that of Example 
44. 

Yield: 1 1 mg (0.01 mmol) (55%) 
MS (ESI, m/z) 686 (MH+) 

H-NMR (DMSO-d6) 6 1.14 (6H, t), 1.60-1.84 (2H, m), 1.93-2.14 (2H, m), 2.28 (3H. s), 2.54-2.71 (1H m) 2 78-2 93 
(1 H. m), 3.46-3.60 ((2H, m), 3.62-3.77 (3H, m), 3.80 (4H, q), 3.98 (2H, d). 4.58-4.67 (1 H, m), 6.82 (2H, d), 7 05 (2H 
d), 7.08 (1H, br), 7.23 (IK. br), 7.35 (1H, d), 7.47 (1 H, dd), 7.67 (4H, dd). 8.21 (1H, dd), 8.73 (1H, br), 9 08 (2H br)' 
9.10 (1H,br), 9.33 (2H,br). X ' /' 

Example 73 

Synthesis of monoethyl 4-[(1 S)-2-(3-amidinophenoxy)-1 -[4-[(1 -acetimidoyl -4-piperidy I) oxy]phenyl methyl] ethyllsulfa- 
moyOphenylphosphonate bistrif luoroacetate: 

[0233] The title compound was obtained from 29 mg (0.03 mmol) of monoethyl 4-[(1 S)-2-(3-amidinophenoxy)-1 -[4-(4- 
piperidyloxy)phenylmethyl]ethyl]sulfamoyl]phenylphosphonate in the same manner as that of Example 44. 

Yield: 13 mg (0.01 mmol) (43 %) 
MS (ESI, m/z) 658 (MH+) 

H-NMR (DMSO^d6) 6 1.24 (3H, t), 1.67-1.85 (2H, m), 1.99-2.15 (2H, m), 2.29 (3H, s), 2.56-2 70 (1H m) 2 79-2 95 
(1H. m), 3.47-3.61 (2H. m), 3.62-3.85 (3H, m). 3.97 (2H. d). 4.03 (2, q). 4.59-4.71 (1 H, m), 6.82 (2H d) 7 05 (2H 
d). 7.09 (1H, br), 7.27 (1H. br), 7.42 (1H, d). 7.48 (1H. dd), 7.73 (2H, d). 7.76 (2H. br), 8.32 (1H. dd) 8 57 (1H br)' 
9.06 (2H, br), 9.13 (1H. br), 9.32 (2H, br). ' ' V ' h 

Example 74 

Synthesis of 4-[(l S)-2-(3-amidinophenoxy)-1 -[4-[(1 -acetimidoyl-4-piperidyl)oxy]phenylmethyl]ethyl]sulfamoyl]phenyl- 
phosphonic acid bistrif luoroacetate: 

[0234] 1 ml of concentrated hydrochloric acid was added to 8 mg (0.009 mmol) of diethyl [(1 S)-2-(3-amidinophenoxy)- 
1 -[4-[(1 -acetimidoyl-4-piperidyl)oxy]phenylmethyl]ethyl]sulfamoyl]phenylpriosphonate bistrif luoroacetate. and they 
were stirred at 130*C for 4 hours. The solvent was evaporated, and the residue was treated by the reversed-phase high- 
performance liquid chromatography with silica gel. containing octadodecyl group chemically bonded thereto, as the 
filler. After the elution with a mixed solvent of water and acetonitrile containing 0. 1 % (v/v) of trrf luoroacetic acid, the frac- 
tion of the intended product was freeze-dried to obtain the title compound. 

Yield: 3 mg (0.004 mmol) (39 %). 
MS (ESI, m/z) 630 (MH+) 

H-NMR (DMSO-d6) 6 1.62-1.83 (2H. m), 1.94-2.12 (2H, m). 2.28 (3H, s), 2.53-2.70 (1H. m), 278-2.86 (1H, m). 
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3.48-3.63 (2H, m), 3.65-3.80 (3H, m), 3.95 (2H. d), 4.58-4.70 (1 H. m). 6.82 (2H, d). 7.03 (2H, d). 7.07 (1 H. br). 7.22 
(1H. br), 7.34 (1H, d), 7.46 (1H, dd), 7.66 (2H. d). 7.78 (2H, br), 8.16 (1H. d), 8.66 (1 H. br), 9.04 (2H. br), 9.09 (1H, 
br), 9.30 (2H f br). 

s Example 75 

Synthesis of 4-[(1S)-2-(3-amidinophenoxy)-l -[(4-amidinophenyl)methyl]ethyl]sulfamoyl]benzoic acid bistrifluoroace- 
tate: 

io Step 1 

Synthesis of t-butyl [(!S)-2-hydroxy-1-(4-iodobenzyl)ethy!]carbamate: 

[0235] 0.56 ml (7.13 mmol) of thionyl chloride was added to 3 ml of methanol under cooling with ice. 450 mg (1 .56 
15 mmol) of L-4-iodophenylalanine was added to the resultant mixture, and they were heated under reflux for 2 hours. The 
solvent was evaporated. 0.52 ml (4.68 mmol) of N-methylmorpholine, 443 mg (2.03 mmol) of.di-t-butyl carbonate and 
10 ml of dichloromethane were added to the residue, and they were stirred for 19 hours. The reaction liquid was diluted 
with water. After the extraction with dichloromethane, the organic layer was washed with saturated aqueous sodium 
hydrogencarbonate solution and then with saturated aqueous NaCI solution, and then dried over anhydrous magne- 
to sium sulfate. The solvent was evaporated under reduced pressure. 3 ml of methanol and 3 ml of tetrahydrofuran were 
added to the residue. 143 mg (3.78 mmol) of sodium borohydride was added to the resultant mixture, and they were 
stirred for 1 7 hours. The reaction liquid was slowly poured into 1 N hydrochloric acid. After the extraction with ethyl ace- 
tate, the organic layer was successively washed with water. 1 N hydrochloric acid. 1 N sodium hydroxide and saturated 
aqueous NaCI solution, and dried over anhydrous magnesium sulfate. The solvent was evaporated. The residue was 
25 purified by the silica gel column chromatography to obtain the title compound. 

Yield: 240 mg (0.64 mmol) (41 %) 

H-NMR (CDCI3) 6 1.42 (9H, s), 3.48-3.77 (2H, m), 2.59 (2H.d). 3.79-3.91 (2H, m), 4.63-4.78 (1H, m), 6.97 (2H, d), 
7.64 (2H, d) 

30 

Step 2 

Synthesis of t-butyl [( 1 S)-2-chloro-1 -(4-iodoben2yl)ethyl]carbamate: - 

35 [0236] 0.27 ml (1 .92 mmol) of triethytamine and 165 mg (1 .44 mmol) of methanesulfonyl chloride were added to 5 ml . 
of dichloromethane containing 360 mg (0.96 mmol) of t-butyl [(1S)-2-hydroxy-1-(4-iodobenzyl)ethyl]carbamate under 
cooling with ice. After stirring for 30 minutes, the temperature was elevated to room temperature, and the mixture was 
stirred for 15 hours. The reaction liquid was diluted with water. After the extraction with dichloromethane, the organic 
layer was successively washed with 1 N hydrochloric acid, 1 N sodium hydroxide and saturated aqueous NaCI solution, 

40 and dried over anhydrous magnesium sulfate. The solvent was evaporated under reduced pressure. 10 ml of dimethyl- 
formamide and 203 mg (4.8 mmol) of lithium chloride were added to the residue, and they were stirred at 50°C for 19 
hours. The reaction liquid was diluted with water. After the extraction with ethyl acetate, the organic layer was succes- 
sively washed with water and saturated aqueous NaCI solution. The solvent was evaporated, and the residue was puri- 
fied by the silica gel column chromatography to obtain the title compound. 

45 

Yield: 237 mg (0.60 mmol) (63 %) 

H-NMR (CDCI3) 6 1.43 (9H, s), 2.80-2.93 (2H. m), 3.48 (1H, dd), 3.62 (1H. dd). 4.00-4.18 (1H.m), 7.00 (2H. d). 7.63 
(2H. d). 

so Step 3 

Synthesis of t-butyl [(lS)-2-(3-cyanophenoxy)-1-(4-iodobenzyl)]ethyl]carbamate: 

[0237] 107 mg (0.90 mmol) of 3-cyanophenol and 165 mg (1 .2 mmol) of potassium carbonate were added to 237 mg 
55 (0.60 mmol) of t-butyl [(lS)-2-chloro-1-(4-iodobenzyl)ethyl]carbamate and 5 ml of dimethylformamide. and they were 
stirred at 70°C for 1 9 hours. The reaction liquid was diluted with water. After the extraction with ethyl acetate, the organic 
layer was successively washed with water and saturated aqueous NaCI solution. The solvent was evaporated, and the 
residue was purified by the silica gel column chromatography to obtain the title compound. 
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Yield: 282 mg (0.59 mmol) (63 %) 

(ThT i?72?'A (2H ' d) ' 3 ' 84 ' 3 ' 94 (2H ' m)i 4 ' 73 " 489 (1H - d)i 694 (2K d) - 709 (2H - d) - 7 - 13 

Step 4 

Synthesis of t-butyl 4-[(1 S)-2-(3-cyanophenoxy)-1 -(4-iodobenzyl)ethyl]sulfamoyl]benzoate: 

USUI m 1 ^ (0 4 l 4 JT m0,) ° f u , " bUtyl K 1S )- 2 -( 3 - c y anohenox y)-->-(4-iodobenzyl)ethyl3carbamate was dissolved in 1 3 
ml of 4 N solut.on of hydrogen chloride in dioxane and 0.63 ml of dioxane. and the solution was stirred for 3 hours The 

2S^r3S Xat ^: ^ th6 r idue was disso,ved in 5 ml ° f dimethylformamide. 0.13 ml (0.73 mmol) of diisopro- 
2£S,^ ™ m9 ( fJ?^ ° f t " bUty ' ^"'^^ulfonylbenzoate (obtained by reacting chlomsulfonylbenzoic add. 
S£ Z £?JZ ? h 8 SCid dichloromethana and treating the product by an ordinary method) were 
added to the solution under coding, and they were stirred for 30 minutes and then at room temperature for 19 hours 

^ri^LT Wm JT , Aft6r thS 6XtraC,i0n With 6th " acetete " the organicZer was washed w* 
water and then saturated Aqueous NaCI .solution. The solvent was evaporated, and the residue was purified by the sil- 
ica gel column chromatography to obtain the title compound, -spuririeaoyinesn 

Yield: SO mg (0.08 mmol) (33 %) 

H-NMR (CDCI3) 6 1.63 (9H, s). 2.71-2.82 (1H. m). 2.86-2.99 (1 H. m). 5.15-5.28 (1H m) 7 07 (2H brt 7 20 c2H 
d). 7.27 (1H. dd). 7.34 (1 H. dd). 745 (2H. d). 7.69 (2H. d), 7.98 (2H. d) ( ( ' 

Step5 

Synthesis of t-butyl 4-[(1S)-2-(3-cyanophenoxy)-1 -(4-cyanobenzyl)ethyl]sulfamoyl]benzoate: 

S in Ts'SS'S^S?^ 4 -I< 1 S)- 2 -( 3 - c y a "°P h ^oxy)-1 -<4-iodobenzy.)ethyQsu.famoy.Jbenzoate was dis- 

wJ^^l m ^N^^'-^Py^^one. 1 1 mg (0.01 mmol) of copper (I) cyanide was added to the solution and they 
were sirred at 130-C in the presence of argon for 7 hours. The reaction liquid was treated by the silica gel column chro 
matography to obtain the purified title compound. 8 coiumn cnro 

Yield: 21 mg (0.04 mmol) (33 %) 

H-NMR (CDCI3) 6 1.63 (9H,s). 2.82-3.10 (1H.m). 3.90 (2H.br). 5.06-5.13 (1H.m) 701 (2H br) 7 15f2H dl 728 
(1H. dd). 7.37 (1H.dd). 7.47 (2H.d). 7.74 (2H.d), 7.98 (2H.d) ' ( 

Step 6 

Synthesis of 4-[(1 S)-2-(3-amidinophenoxy)-1 -[(4-amidinophenyl)methyl]ethynsulfamoyl]benzoate bistrifluoroacetate: 

40 [0240] The title compound was obtained from 21 mg (0.04 mmol) of t-butyl 4-[(1S)-2-(3-cyanophenoxy)-1-(4- 
cyanobenzyl)ethyl]sulfamoynbenzoate in the same manner as that described above. cyanopnenoxy; (4 

Yield: 3 mg (0.004 mmol) (10 %). 
MS (ESI. m/z) 496 (MH+) 

( ( 2H H : RK SS-5.ai ( itS 9.02 S5 i 733 (2K d) ' 738 (1H - br)> 7 60 (2K * 808 - 8 - 15 (1H m! - 863 

Example 76 

Synthesis of N-t2-(3-amidinophenoxy)ethyl]-N-benzyl-4-[(pi P eridine-4-yl)oxy]benzamide bistrifluoroacetate: 
Step 1 

55 Synthesis of N-[2-(3-cyanophenoxy)ethyl]-4-(l -t-butoxycarbonyl-4-piperidyloxy)benzamide: 

i 024 11 ^ Tof o 16 c ° mpound was obtained from 21 1 2 "19 (0.65 mmol) of 4-(l -t-butoxycarbonyl-4-piperidyloxy)benzoic 
acid and 129.2 mg (0.65 mmol) of 3-(2-aminoethoxy)benzonitrile hydroch.oride in the same manner as that of Sp 4 ^n 
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Example 1. 

Yield: 167 mg (0.36 mmol) (55 %) 

H-NMR (CDCI3) 6 1.50 (9H, s). 1.65-1.80 (2H, m), 1.85-2.00 (2H, m), 3.30-3.40 (2H, m). 3.60-3.75 (2H. m), 3.90 
5 (2H, dt). 4.20 (2H ( t). 4.55 (1H, m), 6.45 (1H, t). 6.94 (2H. d). 7.15 (1H. d), 7.17 (1H, s). 7.26 (1H, d). 7.38 (1H. t), . 

6.74 (2H, d) 

Step 2 

10 Synthesis of N-[2-(3-cyancphenoxy)ethyl]-N-benzy1-4-(1 -t-butoxycarbonylpiperidine-4-yl)oxybenzamide: 

[0242] 236 mg (5.91 mmol) of sodium hydride (oily, 60 %) was stirred in dimethylformamide under cooling with ice. A 
solution of 2.67 g (5.91 mmol) of N-[2-(3-c^anohencocy)ethy0^-(1-t-butoxy<^rbonylpiperidine-4-yl)oxybenzamide in a 
small amount of dimethylformamide was added thereto. After the completion of the formation of hydrogen. 1 .4 ml (1 1 .8 
is mmol) of benzyl bromide was added to the resultant mixture, and they were stirred at room temperature for 2 hours. The 
solvent was evaporated under reduced pressure, and 1 N hydrogen chloride was added to the residue. After the treat- 
ment with ethyl acetate as the extractant in an ordinary manner, the crude product was obtained. The crude product 
was then purified by the silica gel column chromatography to obtain the title compound. 

20 Yield: 2.85 mg (5.26 mmol) (89 %) 

H-NMR (CDCI3) 5 1.43 (9H, s), 1.72-1.80 (2H, m), 1.85-1.93 (2H, m), 3.23-3.38 (2H, m), 3:60-3.70 (2H, m), 3.72- 
3.81 (2H, m), 4.15-4.22 (2H, m). 4.47-4.50 (1H, m), 4.77 (2H, brs), 6.88 (1H, d), 7.09 (1H, m). 7.25 (1 H. brs), 7.26- 
7.50 (7H, m), 7.58 (1H, d). 7.68 (1H, t), 8.01 (1H, s) 

25 Step 3 

Synthesis of N-[2-(3-amidinophenoxy)ethyT]-N-benzyl-4-[(piperidine-4-yl)oxy]benzamide bistrifluoroacetate: 

[0243] 2.85 g (5.26 mmol) of N-[2-(3 -cyanophenoxy) ethyl] -N-benzyl-4-(1-t-butoxycarbonylpiperidine-4-yl)oxybenza- 
30 mide was stirred in 5 ml of dioxane containing 4 N hydrogen chloride. 5 ml of ethanol containing 30 % (w/v) of hydrogen 
chloride was aided to the resultant mixture, and they were stirred at room temperature for 5 days. The solvent was 
evaporated under reduced pressure, and the residue was dissolved in 15 ml of 10 % {w/v) solution of ammonia in eth- 
anol The solution was stirred at room temperature for one day. The solvent was evaporated, and the residue was 
treated by the reversed-phase high-performance liquid chromatography with silica gel. containing octadodecyl group 
35 chemically bonded thereto, as the filler. After the elution with a mixed solvent of water and acetonitrile containing 0.1 % 
(vA/) of trif luoroacetic acid, the fraction of the intended product was freeze<Jried to obtain the title compound. 

Yield: 1.25 g (1 .78 mmol) (34 %). 
MS (ESI, m/z) 473 (MH+) 

40 H-NMR (DMSO-d6) 6 1.79-1.83 (2H, m). 2.05-2.1 1 (2H, m). 3.06-3.1 1 (2H. m). 3.22-3.27 (2H, m). 3.63-3.68 (2H. 

m), 4.15-4.29 (2H, m), 4.69-4.77 (3H. m). 7.04 (2H, d). 7.20-7.60 (10H, m). 7.50 (1H. t), 8.60 (2H. brs). 9.26 (4H, d). 

Example 77 

45 Synthesis of N-[2-(3-amidinophenxy)ethyl]-N-benzyl-4-(1 -acetylpiperidine-4-yl)oxybenzamide trif luoroacetate: 

[0244] 1 80 mg (0.257 mmol) of N-[2-(3-amidinophenoxy) ethyl]- N-benzyl-4- [(pi peridine-4-yl)oxy]benzamide bistrifluor- 
oacetate and 0.12 m| (0.848 mmol) of triethylamine were stirred in 1 ml of pyridine under cooling with ice. 0.02 ml (0.283 
mmol) of acetyl chloride was slowly added to the resultant mixture, and they were stirred for 3 days. The temperature 
so was elevated to room temperature. The solvent was evaporated, and the residue was treated by the reversed-phase 
high-performance liquid chromatography with silica gel, containing octadodecyl group chemically bonded thereto, as 
the filler. After the elution with a mixed solvent of water and acetonitrile containing 0.1 % (v/v) of trif luoroacetic acid, the 
fraction of the intended product was freeze-dried to obtain the title compound. 

55 Yield: 73.5 mg (0.12 mmol) (46 %) 
MS (ESI. m/z) 515 (MH+) 

H-NMR (DMSO-d6) 6 1.41-1.62 (2H, m), 1.85-2.00 (2H, m), 2.01 (3H, s), 3.23 (2H, dt), 3.60-3.65 (2H. m), 3.30- 
3.90 (1H, m), 4.20-410 (2H, m). 4.60-4.70 (2H, m), 4.75 (2H, brs). 7.03 (2H. d). 7.20-7.43 (10H, m). 7.52 (1H. t), 



69 



5 



10 



15 



20 



25 



30 



40 



45 



50 



EP 0 976 722 A1 

9.21 (4H, d). 
Example 78 

^esisofN-[2-(3-amidi^ 

[0245J 40 mg (0314 mmol) of N-t-butoxycarbonylglycine was stirred in dimethylformamide. 0.1 ml (0.69 mmol) of tri- 
ethylamme and 0.03 ml (0.314 mmol) of ethyl chloroformate were added thereto under cooling with ice Airing tor 
5 minutes. 220 mg (0.314 mmol) of N.[2.(3-amidinophenoxy)ethyl]-N-benzyl-4-[(piper.dine-4 %)oxyteZamZ ^. 

JEST T Z** 10 reSU,tam miXtUre " The temperature "~ ^'evated toLm ^STm^^l 
4 hours, the sohrent was evaporated to obtain the crude product, which was stirred in 0.5 ml of dioxane conta 5 "4 N 

SSE^S^h 28 ^ S0 ' Vent ^ and *• ^s treated by the SS^SShJi 

SEJ^EiW 8 ^? 0 ^ Wt SNiCa 9e '' C ° ntainin9 octedode <*' 9™P chemically bonded the^to. as ?he 
.Her After the elusion with a mixed solvent of water and acetonitrile containing 0.1 % (vM of trifluoroacetic acid the 
fraction of the intended product was freeze-dried to obtain the title compound. trmuoroacet-c acid, the 

Yield: 61.6 mg (0.0813 mmol) (26 %) 
MS (ESI, m/z) 530 (MH+) 

H-NMR (DMSO-d6) 6 1.50-1.70 (2H, m). 1.91-2.10 (2H. m). 3.05-3.10 (1H m) 3 20-3 40 f2H ml 3 52 1 70 MM 
^7 < 2H ' 423 "* *™ W 7.05 (2H. d). 7.20-7.52 (iS£ m^l^H.t XSJSJ 

Example 79 
Step 1 

Synthesis of 3-hydroxy-4-iodobenzoic acid: 

[0246] 30.0 g (217 mmol)) of 3-hydroxybenzoic acid was dissolved in 200 ml of acetic acid. 53.0 g (326 mmol) of 
iodine monoch.or.de was added to the solution at room temperature. After stirring at 45'C for 15 hours thfsolveTwas 
evaporated under reduced pressure. The residue was washed with 500 ml of 1 % aqueous sodiuTLsL^slton 
twice and 500 ml of water twice, and then dried at 80«C under reduced pressure to obtain the tifle cSw? 

Yield; 17.2 g (65.2 mmol) (30 %) 
MS (FAB. m/z) 265 (MH+) 

H-NMR (DMSO-d6) 6 7.13 (1H. dd), 7.43 (1H, d), 7.80 (1H, d). 
Step 2 

Synthesis of 3-hydroxy-4-iodobenzonitrile: 

- SL!^ 9 if 9 'L mm0,) * 3-Mroxy-4-iodobenzoic acid was dissolved in 300 ml of tetrahydrofuran. 19 7 ml (206 
Shi?SJ £ IT 28 7 m ' (2 ° 6 mm0l) ° f «as added to the solution at O'C. After stirringfor 

rahS?l ^ t " et ^ ,am,ne hydrochloride was taken by the filtration. The filtrate Was added to 300 ml of te°- 
solut,on --" wh *h ammon.a had been bubbled, at 0°C. After stirring at room temperature for 1 8 hours the 
so|vent was evaporated under reduced pressure. The residue was dissolved in 450 m. of dioxane. 17.4 ml (117 mmbh 
of Trrf uoromethanesulfonic anhydride and 21 .8 ml (269 mmol) of pyridine were added to the solution at 0 'c AftS 
ring at room temperature for 18 hours, the solvent was evaporated under reduced pressure. The resle wasTeatd 
with chloroform as the extractant by an ordinary method to obtain an oily residue. This residue wl dfssolve^n 180 ml 

Z luSn^T™^ l 90 m ' ( !? ° T 00 ° f 1 N aqU60US SOdium h ^ 0xide solutio " was^dld to men- 
tion at room temperature. After st.rnng under these conditions for 4 hours, the solvent was evaporated under reduced 

SET' T rt 6 re . S 'f Ue I 35 WaShSd W " h dich,oroma thane. The residue was acidified withT 

chlonde solution and treated with ethyl acetate as the extractant by an ordinary method to obtain the cruSe £2? 

which was purified by the silica gel column chromatography to obtain the title compound 
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Yield: 9.29 g (37.9 mmol) (42 %) 
MS (FAB, m/z) 246 (MH+) 

H-NMR (CDCI3) 6 5.63 (1 H, br), 6.96 (1 H, dd). 7.23 (1 H, d), 7.79 (1 H, d). 
5 Step 3 

Synthesis of 3-(2-aminoethoxy)-4-iodobenzonitrile hydrochloride: 

[0248] The title compound was obtained from 3-hydroxy-4-iodobenzonitrile and t-butyl(2-chloroethyl)carbamate in the 
to same manner as that of steps 2 and 3 in Example 1 . t-Butyl(2-chloroethyl)carbamate had been obtained from 2-chlo- 
roethylamine hydrochloride in the same manner as that of step 1 in Example 1 . 

Step 4 

is Synthesis of N-[2-(5-cyano-2-iodophenoxy)ethyl]-4-(1 -t-butoxycarbonyl-4-piperidyloxy)benzamide: 

[0249] 2.28 g (7.03 mmol) of 3-(2-aminoethoxy)-4-iodobenzonitrile hydrochloride, 2.90 g (9.02 mmol) of 4-[1-t-butox- 
ycarbonyl-4-piperidylJoxyJbenzoic acid. 11.1 g (85.9 mmol) of diisopropylethylamine, 3.02 (15.8 mmol) of l-(3<limeth- 
ylaminopropyl)-3-ethylcarbodiimide hydrochloride and 0.62 g (5.07 mmol) of 4-dimethylaminopyridine were dissolved in 
20 80 ml of dimethyrformamide. and the resultant solution was stirred at room temperature overnight. The solvent was 
evaporated, and the residue was purified by the silica gel column chromatography to obtain the title compound. 

Yield: 2.72 g (4.60 mmol) (65.4 %) 

H-NMR (CDCI3) 5 1.43 (9H. s)), 1.62-1.82 (2H, m), 1.89-2.00 (2H, m), 3.30-3.40 (2H, m). 3.62-3.78 (2H. m), 3.95 
25 (2H. dt), 4.22 (2H. t). 4.55 (1H, m), 6.64 (1H, t), 6.94 (2H. d). 7.01 (1H. d), 7.03 (1H. dd), 7.78 (2H, d), 7.89 (1H. d). 

StepS 

Synthesis of methyl 2-acetylamino-3-[4-c^ano-2-[2-[4-(1-t-b^ 
30 nyljacrylate: 

[0250] 2.72 g (4.60 mmol) of N-[2-(5-cyarK5-2-iodophenoxy)ethyl]-4-(l-t-butoxycarbonyl-4-piperkJyloxy)benzamide 
and 1 .32 g (9.22 mmol) of methyl 2-acetaminoacrylate were dissolved in 80 ml of acetonitrile. 272 mg (1 .21 mmol) of 
palladium (II) acetate, 630 mg (2.07 mmol) of tri-o-tolylphosphine and 1 .71 g (9.23 mmol) of tributylamine were added 
35 to the solution, and they were heated under reflux for 3 days. The solvent was evaporated, and the residue was treated 
with ethyl acetate as the extractant in an ordinary manner to obtain the crude product, which was purified by the silica 
gel column chromatography to obtain the title compound. 

Yield.: 1.12 g (1.85 mmol) (40.2 %) 
40 H-NMR (CDCI3) 6 1.45 (9H, s). 1.65-1.80 (2H f m), 1.85-2.00 (2H, m), 2.02 (3H. s), 3.30-3.40 (2H,m), 3.60-3.75 

(2H, m), 3.80 (3H, s), 4.35 (2H. t), 4.55 (1H, m), 6.82 (2H, d), 6.99 (1H, t). 7.18-7.22 (2H, m), 7.33 (1H, s). 7.44 (1 H, 
s), 7.69 (2H, d), 7.87 (1 H, d). 

Step 6 

45 

Synthesis of 3-[4-amidino-2-[2-[4-(1-acetimidoyl-4-piperidyloxy)benzoylamino]ethoxy] phenyl] -2 -oxopropionic acid bis- 
tr'rfluoroacetate: 

[0251] 1.12 g (1.85 mmol) of methyl 2-acetylamino-3-[4-cyano-3-[2-[4-(1-t-butoxycarbony-4-piperidyloxy)ben- 
50 zoylamino]ethoxy]phenyl]acrylate was dissolved in 50 ml of 4 N solution of hydrogen chloride in dioxane. 5 ml of ethanol 
was added to the solution, and they were stirred at room temperature for 10 days. The solvent was evaporated. The res- 
idue was dissolved in 80 ml of 20 % (w/v) solution of ammonia in ethanol, and the solution was stirred at room temper- 
ature for 4 days. The solvent was evaporated, and the residue was dissolved in a solution of 2.23 g (18.0 mmol) of ethyl 
acetimidate hydrochloride and 16.0 g (158 mmol) of triethylamine in 100 m! of ethanol. The solution was stirred at 30°C 
55 for 4 days. The solvent was evaporated, and the obtained crude product was dissolved in 50 ml of a mixed solvent of 
water and acetonitrile (4:1) containing 0.1 % (v/v) of trrfluoroacetic acid. The solution was treated by the reversed-phase 
medium pressure liquid chromatography with silica gel containing octadodecyl group chemically bonded thereto as the 
filler (LiChroprep RP-18 37x440 mm). After the elution with a mixed solvent of water and acetonitrile containing 0.1 % 
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^ *' e .. SOlvent WaS remwed b y freeze-drying. The residue was dissolved in 50 ml of 6 N 

222£ 1 • 1 ! S ° WaS Stifred at 8000 for 2 h0ura ' solvent was evaporated. The crude product was 
2fJ ^reversed phase h,gh- P erformance liquid chromatography with silica gel. having octadodecyl group ch^m 
^ly bonded hereto, as the filter. After the elution with a mixed solvent of water and acetonLe »Sg mt) 
of trrfluoroacetic acd. the fraction of the intended product was freeze-dried to obtain the title compound. ' 

Yield: 1 23 mg (0. 1 67 mmol) (9.0 %). 
MS (ESI. m/z) 510 (MH+) 

IS gt * 732 7 47 (2H m »- 7 83 ■<■* * 8 33 ok * «£ 

Example 80 

Synthesis of 3-[4.am,dino-^ 
Step 1 

Synthesis of N-[2-(2-iodo-S-cyanophenoxy)ethyl]-4-(N.N-dimethylcarbamoyl)benzamide: 



Se S£ * i mTnh i "^7^ a * am ° ylbenZOiC add 3nd 125 9 of tri ^hylamine were stirred in dimethylfor- 
mam.de 336 mg (3. 1 mmol) of ethyl chloroformate was added to the resultant mixture, and they were stirred for 5 min- 
utos. 3^(2-am,noethoxy)-4-iodobenzonitrile monohydroch.oride was added to the mixture T^te^a^r wLs 
elevated to room temperature. After stirring for 2 hours. 1 N hydrochloric add was added to the mixLeXr exlr^na 
vwth ethyl acetate the organic layer was washed with saturated aqueous sodium hydrogencarbZte ^^oluKn^nd s^t 
urated aqueous NaCI solution, and dried over anhydrous magnesium sulfate. The solvem was evaporaS ^and tne r?s- 

£ ^Zl^rl ^ *V fr 16 10 0btai " ,hS tWe COmp0und ' Further - the residue after thelvaS^on of 

so SeSmpour ^ PUMmt bY Si ' iCa ° - *«««W*y (ethyl acetate / methanolT^obtain the 

Yield; 983 mg (2.1 mmol) (68 %) 

£5 C»,SLT„T ""■ 3 65 ,2K * 4 27 oo <>■ ™ oh. * 7 « 8 H. * „ „„. 

35 

Step 2 

Synthesis of methyl 2-acetylamino-3-(4-cyano-2-[4-(dimethylcarbamoyl)benzoylamino]ethoxy]phenyl]acrylate: 

mmn^rS 600 mg (4 18 

mmol) of methyl 2-(acetylam,no)acrylate. 93 mg (0.3S mmol) of palladium (II) acetate 548 mg (1 8 mmo l of tri-LtoM 

TT*L and r 5 Z 9 (4 ; 18 ^ «"*^«*. were heated under refix in acetonitri.eSil S soLm was 
evaporated, and methanol was added to the residue. The resultant mixture was filtered through CeNte and fr^oS 
was evaporated! N hydrochloric acid was added to the residue. After the extraction with Shyl aceW th ^organic 

Z ^^ T^tS Uraied aqU ^ S K NaCI so,ution - and over anhydrous magnesium sulfate "She S 
was^evaporated. The res.due was purrf.ed by the silica gel chromatography (ethyl acetate / methanol) to obtain the title 

Yield: 629 mg ( 1 .3 mmol) (62 %) 

H-NMR (DMSO-d6) 5 1 .95 (3H, s). 2.90 (3H. s). 3.00 (3H. s). 3.60-3.70 (5H. m) 4 30 (2H 0 7 21 f 1 H si 7 43 #i H 
d). 7.47 (2H, d). 7.63 (1H. s). 7.67 (1H. d). 7.87 (2H. d). 8.75 (1H. t). 9.65 (1H s) ° 1 ( ' 

Step 3 

55 Se! h6S,S ° f 3 *' amidi ^ 2 - [2 - [4 - (dim * hyl ^^^ acid trif luoroace . 

[0254] 5 ml of 4 N dioxane hydrochloride and 1 ml of ethanol were added to 620 mg (1.3 mmol) of methyl 2- 



40 



45 



SO 
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acetylamino-3-[4-cyano-2-[4-(dimeth^ and they were stirred for 96 

hours. The solvent was evaporated under reduced pressure, and the residue was dissolved in 1 0 ml of 1 0 % (w/v) solu- 
tion of ammonia in ethanol. The solution was stirred for 24 hours. The solvent was evaporated under reduced pressure, 
and the residue was dissolved in 5 ml of 6 N hydrochloric acid. The solution was stirred at 80°C for 2 hours. The solvent 
5 was evaporated under reduced pressure, and the residue was treated by the reversed-phase high-performance liquid 
chromatography with silica gel, containing octadodecyl group chemically bonded thereto, as the filler. After the elution 
with a mixed solvent of water and acetonitrile containing 0.1 % (v/v) of trifluoroacetic acid, the fraction of the intended 
product was freeze-dried to obtain the title compound. 

10 Yield: 46 mg (0.08 mmol) (6 %) 
MS (ESI, m/z) 441 (MH+) 

H-NMR (DMSOd6) 6 2.90 (3H, br), 3.00 (3H, br), 3.70 (2H, dt), 4.28 (2H, t), 4.23 (2H, s. keto form), 6.85 (1 H, s. 
enol form), 7.35-7.50 (4H, m). 7.88 (2H. d), 8.33 (1H, d), 8,83 (1 H, t). 9.00 (2H, br). 9.25 (2H, br), 9.75 (1 H, enol, s). 

75 Example 81 

Synthesis of 3-[4-amidino-2-[2-[4-(4-piperidylmethyl)benzoylarnino]ethoxy]phenyG-2-oxopropionic acid bistrifluoroace- 
tate: 

20 Step 1 

Synthesis of methyl 2-acetylamino-3-[4-cyano-2-[2-[4-[(1-t-butoxycarbonyl-4-piperidyl)methyl]ben- 
zoy!amino]ethoxy]phenyl]acrylate: 

25 [0255] 4 ml of 1 N sodium hydroxide and 6 ml of ethanol were added to 600 mg (1 .80 mmol) of methyl 4-[(l -t-butox- 
ycarbonylpiperidine-4-yl)methyl]benzoate, and they were stirred for 18 hours. The reaction liquid was acidified with 1 N 
hydrochloric acid. After the extraction with ethyl acetate followed by the drying over anhydrous magnesium sulfate, the 
solvent was evaporated. The residue was dissolved in 10 ml of dichloromethane. 1 .25 ml (9.06 mmol) of triethylamine, 
378 mg (1 .98 mmol) of 1-(3-dimethylaminopropyl-3-ethylcarbodiimide hydrochloride, 267 mg (1 .98 mmol) of 1 -hydroxy- 

30 benzotriazole and 202 mg (1.02 mmol) of 3-(2-aminoethoxy)-4-iodobenzonitrile hydrochloride were added to the resi- 
due, and they were stirred for 20 hours. The reaction liquid was diluted with water. After the extraction with ethyl acetate, 
the organic layer was successively washed with water, 1 N sodium hydroxide and saturated aqueous NaCI solution and 
then dried over anhydrous magnesium sulfate. The solvent was evaporated. The residue was dissolved in 1 0 ml of ace- 
tonitrile. 478 mg (3.34 mmol) of methyl 2-acetamide acrylate, 41 mg (0.17 mmol) of palladium (H) acetate, 355 mg (1 .1 7 

35 mmol) of tris(2-methylphenyl)phosphine and 618 mg (3.34 mmol) of tributylamine were added to the solution, and they 
were heated under reflux for 18 hours. The solvent was evaporated, and the reaction liquid was diluted with water. After 
the extraction with ethyl acetate, the organic layer was successively washed with water, 1 N sodium hydroxide and sat- 
urated aqueous NaCI solution, and dried over anhydrous magnesium sulfate. The solvent was evaporated, and the res- 
idue was purified by the silica gel column chromatography to obtain the title compound. 

40 

Yield: 530 mg (0.85 mmol) (51 %) 

H-NMR (CDCI3) 6 1.04-1 .17 (2H. m), 1.42 (9H, s), 1 .58-1 .77 (3H, m), 1.98 (3H, s), 2.54 (2H. d), 2.73-2.89 (2H, m), 
3.78 (3H, s). 3.89 (2H, dt). 3.96-4.08 (2H, m), 4.31 (2H. t). 6.95-7.03 (1H. m), 7.1 1 (2H, d). 7.12-7.19 (2H. m), 7.23- 
7.27 (1 H, m), 7.29-7.34 (1 H, m), 7.43 (1 H, br), 7.63 (2H, d) 

45 

Step 2 

Synthesis of 3-[4-amidino-2-[2-[4-(4-piperidylmethyl)benzoylamino}ethoxyl]phenyl]-2-oxopropionic acid bistrif luoroace- 
tate: 

50 

[0256] The title compound was obtained from 530 mg (0.85 mmol) of methyl 2-acetylamino-3-[4-cyano-2-[2-[4-[(1 -t- 
butoxycarbonyl-4-piperidyl)methyl]benzoylamino]ethoxy]phenyl]acrylate in the same manner as that of step 3 in Exam- 
ple 80. 

55 Yield: 150 mg (0.22 mmol) (25%) 
MS (ESI. m/z) 467 (MH+) 

H-NMR (DMSO-d6) 5 1.23-1.40 (2H, m), 1.62-1.73 (2H, m). 1.76-1.90 (1H. m), 2.59 (2H. d). 2.72-2.91 (2H, m), 
3.17-3.30 (2H, m), 3.68 (2H, dt), 4.21 (2H, s keto form), 4.29 (2H. t). 6.82 (1H, s, enol form). 7.27 (2H, d), 7.34-7.49 
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(2H. m). 7.80 (2H, d). 8.34 (1H. d), 8.66-8.74 (1H. m). 9.12 (2H. br). 9.25 (2H. br), 9.78 (1h. br. enol form). 
Example 82 

Synthesis of 3-[4-amidirTO-2-[2-[4-(pyrrolidine-1-yl)ben2oylamino]ethoxyJphenyl]-2-oxopropionic acid trifluoroacetate: 
Stepl 

Synthesis of methyl 2-acetylamino-3-[4-cyano-2-[2-[4-(pyrrolidine-1 -yl)benzoylamino]ethoxy]phenyl]acrylate: 

[0257] 400 mg (2.09 mmol) of 4-(pyrrolidine-1-yl)benzoic acid was dissolved in 10 ml of dichloromethane 1 25 ml 
(9.06 mmol) of triethylamine. 439 mg (2.30 mmol) of 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride 310 
mg (2.30 mmol) of 1-hydroxybenzotriazole and 636 mg (2.09 mmol) of 3-(2-aminoethoxy)-4-iodobenzonitrile hydrochlo- 
ride were added to the solution, and they were stirred for 1 9 hours. The reaction liquid was diluted with water. After the 
extraction with ethyl acetate, the organic layer was successively washed with water. 1 N sodium hydroxide and satu- 
rated aqueous NaCI solution, and then dried over anhydrous magnesium sulfate. The solvent was evaporated The res- 
idue was dissolved in 15 ml of acetonrtrile. 503 mg (3.51 mmol) of methyl 2-acetamide acrylate. 43 mg (0.18 mmol) of 
palladium 01 acetate 375 mg (1 .23 mmol) of tris(2-methylphenyl)phosphine and 649 mg (3.51 mmol) of tributylamine 
were added to the solution, and they were heated under reflux for 1 8 hours. The solvent was evaporated, and the reac- 
tion liquid was diluted with water. After the extraction with ethyl acetate, the organic layer was successively washed with 
water. 1 N sodium hydroxide and saturated aqueous NaCI solution, and dried over anhydrous magnesium sulfate The 
solvent was evaporated, and the residue was purified by the silica gel column chromatography to obtain the title com- 

Yield: 650 mg (1 .37 mmol) (78 %) 

H-NMR (CDCI3) I 6 1 .92-2.10 (7H, m), 3.11-3.28 (3H, m), 3.74-3.83 (5H, m), 4.24 (2H, t), 6.45 (2H, d), 6.65-6 73 
(1K m). 7.18 (1H,d), 7.24 (1H. br). 7.31-7.42 (2H,m). 7.61 (2H,d) 

Step 2 

Synthesis of 3-[4-amidino-2-[2-[4-(pyrro^^ acjd trmuoroacetate: 

[0 *** ] ™® tit,e ^PO^ was obtained from 650 mg (1 .37 mmol) of methyl 2-acetylamino-3-[4-cyano-2-[2-[4-r(pyr- 
rohdine-1 -yl)benzoylamino]ethoxyIphenyl]acrylate in the same manner as that of step 3 in Example 80. 

Yield: 130 mg (0.24 mmol) (17%) 
MS (ESI, m/z) 439 (MH+) 

S? m^ 6) 6 \ < S" 2 ' 04 (4H ' m) ' 3 ' 23 * 3 - 35 (4K m) ' 3 67 (2H ' dt >' 421 < 2H ' s « keto fo ™>. *23 (2H. t), 6.52 

?' ^ H \ S ' ^ form) * 7 ' 31 * 7 " 52 (2H ' m) ' 7 72 (2H ' d >' 8 ' 27 * 8 - 39 < 2H ' m )< 9 °° (2H. br). 9.26 (2H. br 9 78 
(1H, br. enol form). v 1 

Example 83 

Synthesis of (4S)-4-(4-amidinobenzoylamino)-5-(3-amidinophenoxy)pentanoic acid bistrifluoroacetate and ethyl (4S)- 
(4-amidinobenzoylamino)-5-(3-amidinophenoxy)pentanoate bistrifluoroacetate: 

Step 1 

Synthesis of benzyl (4S)-4-t-butoxycarbonylamino-5-(3-cyanophenoxy)pentanoate: 

[0259] The title compound was obtained from 6.75 g (20.0 mmol) of rbenzyl N-t-butoxycarbonyl-L-glutamate in the 
same manner as that of step 1 in Example 51 . 

Yield: 6.90 g (1 6.3 mmol) (81 %) 

H-NMR (CDCI3) 6 1 .44 (9H. s). 1.69 (2H. br). 2.02 (2H. br). 3.98 (2H, br). 4.83 (1H. br). 5.1 1 (2H. s) 704-7 16 (4H 
m). 7.24-7.40 (5H, m) v ' 
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Step 2 

Synthesis of benzyl (4S)-4-(4-cyanobenzoylamino)-5-(3-cyanophenoxy)pentanoate: 

5 [0260] The title compound was obtained from 6.90 g (1 6.3 mmol) of benzyl (4S)-4-t-butoxycarbonylamino-5-(3-cyan- 
ophenoxy)pentanoate in the same manner as that of step 2 in Example 51 . 

Yield: 3.56 g (7.85 mmol) (48 %) 1 

H-NMR (CDCI3) 6 2.10-2.28 (2H, m). 2. 54 (1H, ddd), 2.69 (1H, ddd), 4.10 (1H, dd), 4.18 (1H, dd), 4.48 (1H. br), 
10 5.12 (2H, s), 7.00 (1 H, br), 7.14-7.19 (2H, m), 7.24-7.41 (7H, m), 7.72 (2H, d). 7.87 (2H, d) 

Step 3 

Synthesis of ethyl (4S)-4-(4-amidinobenzoylamino)-5-(3-amidinophenoxy)pentanoate bistrifluoroacetate: 

15 

[0261] The title compound was obtained from 3.56 g (7.85 mmol) of benzyl (4S)-4-(4-cyanobenzoylamino)-5-(3-cyan- 
ophenoxy)pentanoate in the same manner as that of step 3 in Example 51 . 

Yield: 2.19 g (3.35 mmol) (43 %) 
20 MS (ESI, m/z) 426 (MH+) 

H-NMR (DMSOd6) 6 1.15 (3H,t), 1.88-1.98 (1 H. m), 2.01-2.11 (1H, m). 2.45 (2H. ddd). 4.03 (2H,q), 4.11 (1H. dd). 
4.19 (1H, dd), 4.38 (1H, br). 7.34 (1H, d). 7.39 (1H, d). 7.40 (1H. s). 7.54 (1H, dd). 7.91 (2H. d). 8.05 (2H. d). 8.66 
(1H, d), 9.17 (2H, s), 9.29 (4H. s), 9.42 (2H, s). 

25 Step 4 

Synthesis of (4S)-4-(4-amidinobenzoylamino)-5-(3-amidinophenoxy)pentanoic acid bistrifluoroacetate: 

[0262] The title compound was obtained from 1 .57 g (2.40 mmol) of ethyl (4S)-4-(4-amidinobenzoylamino)-5-(3-amid- 
30 inophenoxy)pentanoate bistrifluoroacetate in the same manner as that of step 4 in Example 51 . 

Yield: 424 mg (0.677 mmol) (28 %j. 
MS (ESI, m/z) 398 (MH+) 

H-NMR (DMSO-d6) 6 1.84-1.96 (1H. m), 1.98-2.10 (1H. m). 2.37 (2H. ddd), 4.11 (1H, dd). 4.20 (1H.dd). 4.38 (1H, 
35 br), 7.33 (1H, d), 7.39 (1H, d), 7.40 (1H, s), 7.91 (2H, d). 8.05 (2H. d), 8.65 (1H. d). 9.18 (2H. s). 9.26 <2H. s), 9.29 

(2H. s). 9.41 (2H, s). 

Example 84 

40 Synthesis of (4R)-4-(4-carbamoylbenzoylamino)-5-(3-amidinophenoxy)pentanoic acid bistrifluoroacetate: 
Step 1 

Synthesis of benzyl (4R)-4-t-butoxycarbonylamino-5-(3-cyanophenoxy)pentanoate: 

45 

[0263] The title compound was obtained from 3.37 g (10.0 mmol) of y-benzyl N-t-butoxycarbonyl-D-glutamate in the 
same manner as that of step 1 in Example 51 . 

Yield: 3.20 g (7.54 mmol) (75 %) 
50 H-NMR (CDCI3) 6 1.44 (9H, s), 1.69 (2H. br), 2.02 (2H, br), 3.98 (2H, br), 4.83 (1H, br). 5.11 (2H. s). 7.04-7.16 (4H. 

m), 7.24-7.40 (5H. m) 

Step 2 

55 Synthesis of benzyl (4R)-4-(4-cyanobenzoylamino)-5-(3-cyanophenoxy)pentanoate: 

[0264] The title compound was obtained from 3.20 g (7.54 mmol) of benzyl (4R)-4-t-butoxycarbonylamino-5-(3-cyan- 
ophenoxy)pentanoate in the same manner as that of step 2 in Example 51 . 
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Yield: 2.16 g (4.76 mmol) (63%) 

H-NMR (CDCI3) 6 2.10-2.28 (2H. m), 2, 54 (1H, ddd), 2.69 (1H, ddd). 4.10 (1H. dd). 4.18 (1H, dd), 4.48 (1H br)- 
5.12 (2H, s), 7.00 (1H, br), 7.14-7.19 (2H. m), 7.24-7.41 (7H, m), 7.72 (2H, d), 7.87 (2H, d) 

Step 3 

Synthesis of (4R)-4-(4-carbamoylben2oylamino)-5-(3-amidinophenoxy)pentanoic acid bistrrfluoroacetate: 

[0265] The title compound was obtained from benzyl (4R)-4-(4-cyanobenzoylamino)-5-(3-cyanophenoxy)pentanoate 
in the same manner as that of step 2 in Example 60. 



MS (ESI, m/z) 399 (MH+) 

H-NMR (DMSO-d6) 6 1.90 (1H, br), 2.01 (1H, br), 2.36 (2H, br), 4.08 (1H, dd). 4.17 (1H, dd), 4.36 (1H br) 7 35 
(1H, d), 7.39 (1 H, d>. 7.41 (1H, s), 7.53 (1H, t), 7.92 (2H, d), 7.96 (2H, d), 8 08 (2H, br). 8.50 (1H. d). 9.14 (2H br) 
9.27 (2H. br). ' 

Example 85 

Synthesis of N-[2-(3-amidinophenoxy)ethyl]-N-benzyl-4-(1 -acetimidoylpiperidine-4-yl)oxybenzamide btstrrf luoroace- 
tate: 

[0266] 230 mg (0.34 mmo!) of N-[2-(3-amidinophenoxy)ethyI]-N-benzyl-4-(piperidine-4-yl)oxybenzamide bistrifluoro- 
acetate was dissolved in 3 ml of ethanol. 0.25 ml (1 .74 mmol) of triethylamine and 87 mg (0.71 mmol) of ethyl acetimi- 
date hydrochloride were added to the solution, and they were stirred at room temperature for 6 hours. The solvent was 
evaporated, and the residue was treated by the reversed-phase high-performance liquid chromatography with silica gel, 
containing octadodecyl group chemically bonded thereto, as the filler. After the elution with a mixed solvent of water and 
acetonrtrile containing 0.1 % (v/v) of trrfluoroacetic acid, the fraction of the intended product was freeze-dried to obtain 
the title compound. 

Yield: 196 mg (0.269 mmol) (81 %) 
MS (ESI. m/z) 473 (MH+) 

H-NMR (DMSO-d6) 6 1.65-1.80 <2H, m). 2.00-2.10 (2H. m), 2.31 (3H. s), 3.52 (2H. t). 3.57-3.80 (2H. m) 4 12-4 30 
(2H, m). 4.60-4.80 (4H, m), 7.01 (2H. d), 7.20-7.40 (10H. m). 7.50 (1H, t). 8.62 (1H. s). 9.17 (1 H, s), 9.32 (4H. brs). 

Example 86 

Synthesis of N-[(1 R)-1 -benzyl-2-(3-amidinophenoxy)ethyl]-4-(pyrrolidine-1-yl)benzamide bistrifluoroacetate: 

[0267] Methyl (2R)-2-(t-butoxycarbonylamino)-3-phenylpropionate was obtained from methyl D-phenylalanine hydro- 
chloride in the same manner as that of step 2 in Example 71 . This compound was converted into t-butyl (1 R)-1 -benzyl- 
2-hydroxyethylcarbamate in the same manner as that of step 4 in Example 71 . This compound was further converted 
into t-butyl (1 R)-1-benzyi-2-(3-cyanophenoxy)ethylcarbamate in the same manner as that of steps 5 and 6 in Example 
71. The title compound was obtained from 1.55 (4.40 mmol) of t-butyl (1 R)-1-benzyl-2-(3-cyanophenoxy)ethylcar- 
bamate in the same manner as that of Example 59. 

Yield: 568 mg (1 .02 mmol) (23.2 %). 
MS (ESI. m/z) 443 (MH+) 

H-NMR (DMSO-d6) 5 1.82-2.01 (4H, m), 2.92-3.10 (2H, m), 3.18-3.37 (4H, m), 4.05 (1H, dd). 4.19 (1H dd) 4 42- 
4.57 (1H, m), 6.53 (2K d), 7.15-7.42 (8H. m). 7.55 (1H. dd). 7.67 (2H. d). 8.08 (1H. d). 9.22 (2H. brs). 9.27 (2H. 
brs). 
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Example 87 

Synthesis of N-[(1 R)-2-(3-amidinophenoxy)-1 -(4-riydroxybenzyl)ethyl]-4-amidinobenzamide bistrif luoroacetate: 
5 Step 1 

Synthesis of (2R)-(t'butoxycartx>nyl)amino-2-[4-(ethoxycartx)nyloxy)benzyl]ethanol: 

[0268] 3.5 g (19.3 mmol) of D-tyrosine was t-butoxycarbonylated with di-t-butyi dicarbonate to obtain (2R)-2-(t-butox- 
10 ycarbonyl)amino-3-[4-hydroxyphenyl]propionic acid. A mixed acid anhydride was prepared from this compound, ethyl 
chloroformate and diisopropylethylamine. After the reduction with sodium borohydride, the title compound was 
obtained. 

Yield: 5.72 g 

15 H-NMR (CDCI3) 6 1.38 (3H,t), 1.42 (9H,s). 2.83 (2H,d). 3.58 (1H,dd), 3.65 (1H,dd). 3.78-3.88(1 H,m), 4.28(2H,q), 

4.73(1 H,d). 7.1 1 (2H,d), 7.22(2H,d) 

Step 2 

20 Synthesis of N-[(1 R)-2-(3-amidinophenoxy)-1 -(4-hydroxybenzyl)ethyl]-4-amtdinobenzamide bistrif luoroacetate: 

[0269] t-Butyl (1 R)-1 -[4-(ethoxycarbonytoxy)benzyl]-2-(3-cyanophenoxy)ethylcarbamate was obtained from 5.72 g of 
crude (2R)-2-(t43utoxycartx>nyl)amino-2^ obtained in step 1 . in the same manner 

as that of steps 5 and 6 in Example 71 . This product was treated in the same manner as that of step 2 in Example 51 
25 and then step 6 in Example 1 to obtain the title compound. 

Yield: 16.5 mg 

MS (ESI. m/z) 432 (MH+) 

H-NMR (DMSO-d6) 6 2.83 (1K dd). 2.97 (1 H. dd), 4.10-4.23 (2H. m), 4.43-4.57 (1 H, m). 6.63 (2H, d), 7. 10 (2H, d). 
30 7.28 (1H/dd). 7.36-7.41 (2H, m), 7.58 (1H; dd), 7.90 (2H, d). 8.01 (2H. d), 8.75 (1H, d). 9.25 (2H, s). 9.31 (2H. s), 

9.38 (2H, s), 9.41 (2H. s). 

Example 88 

35 Synthesis of N-[(1 R)-1 -(4-iodobenzyl)-2-(3-amidinophenoxy)ethyl]-4-amidinobenzamide bistrifluoroacetate and methyl 
4-[(2R)-2-(4-amidinobenzoylamino)-3-(3-amidinophenoxy)propyl]benzoate bistrifluoroacetate: 

Step 1 

40 Synthesis of D-4-iodophenylalanine: 

[0270] 12.3 g (48 mmol) of iodine and 5.1 g (24 mmol) of sodium iodate were added to 20 g (121 mmol) of D-pheny- 
lalanine, 14.5 ml of concentrated sulfuric acid and 1 10 ml of acetic acid, and they were stirred for 24 hours. After cool- 
ing, 0.5 g of sodium periodate was added thereto, and the solvent was evaporated at 35°C under reduced pressure. 
45 Water was added to the reaction mixture and the resultant mixture was washed with dichloromethane trice. The aque- 
ous phase was neutralized with 1 N aqueous sodium hydroxide solution. After cooling, the obtained precipitate was 
taken by the filtration and then washed with water and ethanol to obtain the crude product. 

Yield: 30 g (103 mmol) (85 %). 

50 

Step 2 

Synthesis of methyl (2R)-2-t-butoxycarbony!amino-3-(4-iodophenyl)propionate: 

55 [0271 ] 1 7 ml (230 mmol) of thionyl chloride was added to 3 ml of methanol under cooling with ice. 22.2 g (76.3 mmol) 
of D-4-iodophenylalanine was added to the resultant mixture, and they were heated under reflux for 2 hours. The sol- 
vent was evaporated. 15 ml (137 mmol) of N-methylmorpholine, 12 g (55 mmol) of di-t-butyl carbonate and 100 ml of 
dichloromethane were added to the residue, and they were stirred for 19 hours. The reaction liquid was diluted with 
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water. After the extraction with dichloromethane, the organic layer was successively washed with saturated aqueous 
sodium hydrogencarbonate solution and saturated aqueous NaCI solution, and dried over anhydrous magnesium sul- 
fate. The solvent was evaporated, and the residue was purified by the silica gel column chromatography to obtain the 
title compound. 

5 

Yield: 12.2 g (35.8 mmol) (47%) 

H-NMR(CDCI3) 6 1.42 (9Ks), 2.83-3.18 (2Km), 3.71 (3H, s). 4.43-4.60 (2H, m), 4.84-5.06 (1 H, m) 6 85 (2H d) 
7.60 (2H, d). h 

w Step 3 

Synthesis of t-butyl [(1 R)-2-chloro-1 -(4-iodobenzyl)ethyl]carbamate: 

[0272] 25 ml of methanol and 25 ml of tetrahydrofuran were added to 6.2 g (18 mmol) of methyl (2R)-t-butoxycarbo 



20 



25 



i • « • . «^4cw iv w.t y\io imiiuiy ui meinyi ^n;-l-DUTOXycarDO- 

nylamino-3-(4-.odophenyl)propionate. 3.44 g (91 mmol) of sodium borohydride was added to the resultant mixture 
under cooling with ice. and they were stirred for 17 hours. The reaction liquid was slowly poured into 1 N hydrochloric 
acid. After the extraction with ethyl acetate, the organic layer was successively washed with water 1 N hydrochloric 
acid, 1 N sodium hydroxide and saturated aqueous NaCI solution, and then dried over anhydrous magnesium sulfate 
The solvent was evaporated. 50 ml of dichloromethane was added to the residue. Then, 5.02 ml (36 mmol) of triethyl- 
amine and 3.09 g (27 mmol) of methanesulfonyl chloride were added to the resultant mixture under cooling with ice 
and they were stirred for 30 minutes. The temperature was elevated to room temperature, and the mixture was stirred 
for 15 hours. The reaction liquid was diluted with water. After the extraction with dichloromethane, the organic layer was 
successively washed with 1 N hydrochloric acid. 1 N sodium hydroxide and saturated aqueous NaCI solution and dried 
over anhydrous magnesium sulfate. The solvent was evaporated under reduced pressure. 40 ml of dimethylformamide 
and 3.85 g (91 mmol) of lithium chloride were added to the residue, and they were stirred at 50°C for 19 hours The 
reaction liquid was diluted with water. After the extraction with ethyl acetate, the organic layer was successively washed 
with water and saturated aqueous NaCI solution. The solvent was evaporated, and the residue was purified by the silica 
gel column chromatography to obtain the title compound. 

30 Yield: 3.4 g (8.6 mmol) (47%) 

H-NMR (CDCI3) 6 1.43 <9H, s). 2.80-2.93 (2H. m). 3.48 (1H. dd). 3.62 (1H. dd). 4.00-4.18 (1H m) 7 00 (2H d) 
7.63 (2H, d) \ !• ■ \ . i. 

Step 4 

35 

Synthesis of t-butyl t(1R)-2-(3-cyanophenoxy)-1-(4-iodobenzyl)ethylJcaibamate: 

f^ 3] 724 mg (6 08 mmol) of ^yanoPteno' «nd 1 -1 2 g (8. 1 mmol) of potassium carbonate were added to 1 6 a 
(0.60 mmol) of t-butyl [(1 R)-2-chloro-1 -(4-iodobenzyl)ethyl]carbamate and 25 ml of dimethylformamide and they were 
stirred at 70'C for 55 hours. The reaction liquid was diluted with water. After extraction with ethyl acetate the organic 
layer was successively washed with water and saturated aqueous NaCI solution. The solvent was evaporated and the 
residue was purified by the silica gel column chromatography to obtain the title compound. 

Yield: 1 .44 g (3.01 mmol) (74 %)' 

H-NMR (CDCI3) 6 1.43 (9H. s). 2.93 (2H. d). 3.84-3.94 (2H. m). 4.73-4.89 (1H, m). 6.94 (2H d) 7 09 (2H d) 7 13 
(1H, d). 7.38 (1H.dd), 7.60 (2H.d) 1 ' '' 

Step 5 

so Synthesis of N-[(1R)-2-(3-cyanophenoxy)-1-(4-iodobenzyl)ethyl]-4-cyanobenzamide: 

[0274] 1 .44 g (3.01 mmol) of t-butyl [(1 R)-2-(3-cyanophenoxy)-1 -(4-iodobenzyl)ethyl]caibamate was dissolved in 5 ml 
• of 4 N dioxane hydrochloride and 2.5 ml of dioxane. and the solution was stirred for 15 hours. The solvent was evapo- 
rated under reduced pressure, and the residue was dissolved in 10 ml of dichloromethane. 488 mg (3 3 mmol) of 4- 
55 cyanobenzoic acid. 1 .3 ml (9.3 mmol) of triethylamine. 633 mg (1 .5 mmol) of 1 -(3-dimethylaminopropyl)-3-ethylcarbod- 
umide hydrochloride and 445 mg (3.3 mmol) of 1-hydroxybenzotriazole were added to the solution and they were 
stirred for 16 hours. The reaction liquid was diluted with water. After the extraction with ethyl acetate, the organic layer 
was successively washed with water. 1 N sodium hydroxide and saturated aqueous NaCI solution, and then dried over 
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anhydrous magnesium sulfate. The solvent was evaporated. The residue was purified by the silica gel column chroma- 
tography to obtain the title compound. 



Yield: 1.51 g (3.00 mmol) (99 %). 
5 H-NMR (CDCI3) 6 3.03-3.17 (2H, m). 3.97-4.18 (2H, m), 4.62-4.77 (1H. m). 7.00 (2H, d), 7.18 (2H, dd), 7.30 (1H, 

dd). 7.41 (1H, dd). 7.61 (2H. d), 7.77 (2H, d), 7.83 (2H, d) 

Step 6 

70 Synthesis of N-[(1 R)-1 -(4-iodoben2yl)-2-(3-amidinophenoxy)ethyl]-4-amidinobenzamide bistrif luoroacetate and methyl 
4-[(2R)-2-(4-amidinobenzoylamino)-3-(3-amidinophenoxy)propyl]benzoate bistrif luoroacetate: 

[0275] N-[(1 R)-2-(3-cyanophenoxy)-1 -(4-iodobenzyl)ethyl]-4-cyanobenzamide was carbonylated in the same manner 
as that of step 1 in Example 39. and the obtained product was treated in the same manner as that of step 6 in Example 
is 1 to obtain the title compound. 

4-Amidino-N-{(2R)-(3-amidinophenoxy)-1-(iodobenzyl)ethyllbenzamide bistrif luoroacetate: 
[0276] 

20 

Yield: 8 mg (0.015 mmol (1 %) 
MS (ESI. m/z) 543 (MH+) 

H-NMR (DMSO-d6) 6 2.86-3.12 (2H, m); 4.13-4.27 (2H. m), 4.48-4.62 (1H, m). 7.12 (2H. d). 7.30-7.45 (3H, m). 
7.54 (1H, dd). 7.62 (2H. d). 7.88 (2H. d). 7.96 (2H. d). 8.78 (1H, d). 9.12 (2H, br), 9.22 (2H. br), 9.28 (2H, b). 9.39 
25 (2H, br). 

Methyl 4-[(2R)-(4-amidinobenzoylamino)-3-(3-amidinophenoxy)-2-propyl]benzoate bistrif luoroacetate: 
[0277] 

30 

Yield: 47 mg (0.067 mmol) (7 %) 
MS (ESI. m/z) 474 (MH+) 

H-NMR (DMSO-d6) 6 3.02-3.25 (2H. m) t 3.81 (3H, s), 4.17-4.28 (2H, m), 4.55-4.71 (1 H, m), 7.32-7.50 (2H. m). 7.55 
(1H. dd). 7.87 (4H, dd). 7.95 (2H, d), 8.80 (1H. d) 9.10 (2H. br), 9.20 (2H. br). 9.28 (2H. br). 9.38 (2H. br). 

35 

Example 89 

Synthesis of N-[(1 R)-2-(3-amidinophenoxy)-1 -(3-indolylmethyl)ethyl]-4-amidinobenzamide bistrif luoroacetate: 

40 [0278] The title compound was obtained from 5.09 g (20.0 mmol) of hydrochloride of methyl ester of D-tryptophane 
in the same manner as that of Example 86 except that the intermediate was not purified. However. 4-(pyrrolidine-l- 
yljbenzoic acid was replaced with 4-cyanobenzoic acid. 

Yield: 209 mg (0.306 mmol) (1 .5 %) 
45 MS (ESI, m/z) 455 (MH+) 

H-NMR (DMSO-d6) 6 3.02-3.12 (2H. m). 4.20-4.35 (2H. m). 4.60-4.88 (2H. m). 6.95-7.66 (13H. m). 7.85 (2H, d). 
8.03 (2H. d). 8.81 (1H. d). 9.07-941 (8H. m). 10.81 (1H, s). 

Example 90 

50 

Synthesis of 4-[(2R)-2-(4-amidinobenzoylamino)-3-(3-amidinophenoxy)propyl]benzoic acid bistrif luoroacetate: 

[0279] 5 ml of concentrated hydrochloric acid was added to 8 mg (0.01 1 mmol) of methyl 4-[(2R)-2-(4-amidinoben- 
zoylamino)-3-(3-amidinophenoxy)propyl]benzoate bistrif luoroacetate, and they were stirred at 60°C for 19 hours. The 
55 solvent was evaporated, and the residue was treated by the reversed-phase high-performance liquid chromatography 
with silica gel. containing octadodecyl group chemically bonded thereto, as the filler. After the elution with a mixed sol- 
vent of water and acetonitrile containing 0.1 % (v/v) of tr'rfluoroacetic acid, the fraction of the intended product was 
freeze-dried to obtain the title compound. 



.79 



EP 0 976 722 A1 

Yield: 6 mg (0.009 mmo!) (80 %) 
MS (FAB, m/z) 460 (MH+) 

H-NMR (DMS0-CJ6) 5 3.00-3.24 (2H. m), 4.46-4.26 (2H, m), 4.58-4.68 (1H, m), 7.33-7.48 (2H m) 7 55 (1H dd) 
7.84 (2H, d), 7.87 (2H, d), 7.94 (2H, d). 8.79 (1H, d), 9.08 (2H, br), 9.18 (2H, br), 9.28 (2H, br), 9.37 (2H, br).' 

Example 91 

Synthesis of (2S)-2-(4-amidinobenzoylamino)-4-(3-amidinophenoxy)butanoic acid bistrrfluoroacetate: 
io Step 1 

Synthesis of benzyl (2S)-2-t-butoxycarbonylamino-4-(3-cyanophenoxy)butanoate: 



15 



20 



[0280] 3.23 g (10.0 mmol) of a-benzyl N-t-butoxycarbonyl-L-aspartate and 1 .39 ml (10.0 mmol) of triethylamine were 
dissolved in 50 ml of tetrahydrofuran. 0.96 ml (10.0 mmol) of ethyl chloroformate was added to the solution under cool- 
ing with ice, and they were stirred for 20 minutes. A precipitate thus formed was removed by the filtration by suction 3 
g of ice and 380 mg (10.0 mmol) of sodium borohydride were added to the filtrate under cooling with ice and they were 
stirred for 1.5 hours. 50 ml of 1 N aqueous hydrogen chloride solution was added thereto, arid they were stirred at room 
temperature for additional 1 hour. After the treatment with ethyl acetate as the extractant in an ordinary manner an oily 
residue was obtained, which was dissolved in 30 ml of tetrahydrofuran. 737 mg (6.18 mmol) of 3-cyanophenol' 1 77 g 
(6.74 mmol) of triphenylphosphine and 2.70 g (6.18 mmol) of diethyl azodicarboxylate (40 % solution in toluene) were 
added to the solution, and they were stirred at room temperature overnight. The solvent was evaporated and the resi- 
due was purified by the silica gel column chromatography to obtain the title compound. 

25 Yield: 1.12 g (2.73 mmol) (27 %). 

H-NMR (CDCI3) 5 1 .40 (9H, s), 2.30 (2H, br), 4.05 (2H, t), 4.58 (1 H, br), 5.20 (2H. t), 5.70 (1H, br), 7.0-7.2 (4H, m), 
7.3 (5H, s). 
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Step 2 

Synthesis of benzyl (2S)-2-(4-cyanobenzoylamino)-4-(3-cyanophenoxy)butanoate: 

[0281 ] 1 .1 2 g (2.73 mmol) of benzyl (2S)-2-t-butoxycarbonylamino-4-(3-cyanophenoxy)butanoate was dissolved in 1 0 
ml of 4 N solution of hydrogen chloride in dioxane, and they were stirred at room temperature for 2 hours. The solvent 
was evaporated, and the obtained oily residue was dissolved in 14 ml of dichloromethane. 390 mg (2 73 mmol) of 4- 

x C ^ 0b o nZOi ° add> 405 (3 *°° mm0,) 0f H0Bt ' 0 83 ml < 6 00 mmoI > of triethylamine. and 575 mg (3.00 mmol) of 
WSC.HCI were successively added to the solution under cooling with ice, and they were stirred at room temperature 
over night. After the treatment with methylene chloride as the extractant in an ordinary manner, the title compound was 
obtained. 

Yield: 900 mg (2.05 mmol) (75 %) 

H-NMR (CDCI3) 6 2.50 (2H, br), 4.10 (2H, t), 5.05 (1H, q), 5.20 (1H, d), 5.28 (1H, d), 6.9-7.3 (4H, m), 1.36 (5H s) 
7.72 (2H, d), 7.89 (2H, d) • 

45 Step 3 

Synthesis of (2S)-2-(4-amidinobenzoylamino)-4-(3-amidinophenoxy)butanoic add bistrifluoroacetate: 

[0282] 900 mg (2.05 mmol) of benzyl (2S)-2-(4-cyanobenzoylamino)-4-(3-cyanophenoxy)butanoate was added to 20 
ml of ethanol containing 30 % (w/v) of hydrogen chloride, and they were stirred overnight. Then, the solvent was evap- 
orated under reduced pressure. The residue was dissolved in 20 ml of 10 % (w/v) solution of ammonia in ethanol at 
room temperature, and they were stirred at that temperature overnight. The solvent was evaporated and the residue 
was dissolved in 10 ml of concentrated hydrochloric acid. The solution was stirred at 40°C for 4 hours Hydrogen chlo- 
ride was evaporated, and the residue was treated by the reversed-phase high-performance liquid chromatography with 
silica gel, containing octadodecyl group chemically bonded thereto, as the filler After the elution with a mixed solvent 
of water and acetonitrile containing 0.1 % (v/v) of trifluoroacetic acid, the fraction of the intended product was freeze- 
dried to obtain the title compound. 
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Yield: 364 mg (0.596 mmol) (29 %) 
MS (ESI. m/z) 384 (MH+) 

H-NMR (DMSO-d6) 6 2.20 (2H, br). 4.20 (2H, br), 4.70 (1H, br), 7.30 (1 H, d). 7.38 (1 H, br), 7.93 (2H, d). 8.08 (2H, 
d), 9.02 (1H, d). 9.20 (2H. s), 9.30 (2H/s). 9.34 (2H. s), 9.47 (2H, d). 

5 

Example 92 

Synthesis of (2R)-2-(4-amidinobenzoylamino)-4-(3-amidinophenoxy)butanoic acid bistrHluoroacetate: 
10 Stepl 

Synthesis of benzyl (2R)-2-t-butoxycarbonylamino-4-(3-cyanophenoxy)butanoate: 

[0283] The title compound was obtained from 5.0 g (15.0 mmol) of a-benzyl N-t-butoxycarbonyl-D -aspartate in the 
15 same manner as that of step 1 in Example 91 . 

Meld: 3.13 g (7.63 mmol) (51 %). 

H-NMR (CDCI3) 6 1 .40 (9H, s), 2.30 (2H, br), 4.05 (2H, t), 4.58 (1 H, br), 5.20 (2H. t), 5.70 (1 H, br), 7.0-7.2 (4H. m), 
7.3(5H,s) 

20 

Step 2 

Synthesis of benzyl (2R)-2-(4-cyanobenzoylamino)-4-(3-cyanophenoxy)butanoate: 

25 [0284] The title compound was obtained from 3. 1 3 g (7.63 mmol) of benzyl (2R)-2-t-butoxycarbonylamino-4-(3-cyan- 
ophenoxy)butanoate in the same manner as that of step 2 in Example 91. 

Yield: 2. 1 9 g (6.62 mmol) (87 %). 

H-NMR (CDCI3) 62.50 (2H. br), 4.10 (2H, t), 5.05 <1H, q), 5.20 (1H, d). 5.28 (1H. d), 6.9-7.3 (4H, m). 7.36 (5H, s). 
30 7.72 (2H, d). 7.89 (2H, d) 

Step 3 

Synthesis of (2R)-2-(4-amidinobenzoylamino)-4-(3-amidinophenoxy)butanoic acid bistrifluoroacetate: 

35 

[0285] The title compound was obtained from 2.91 g (6.62 mmol) of benzyl (2R)-2-(4-cyanobenzoylamino)-4-(3-cyan- 
ophenoxy)butanoate in the same manner as that of step 3 in Example 91 . 

Yield: 895 mg (1 .46 mmol) (22 %) 
40 MS (ESI, m/z) 384 (MH+) 

H-NMR (DMSO-d6) 6 2.20 (2H. br). 4.20 (2H. br). 4.70 (1H, br). 7.30 (1H. d). 7.38 (1 H. br). 7.93 (2H. d). 8.08 (2H. 
d). 9.02 (1 H, d), 9.20 (2H, s). 9.30 (2H, s). 9.34 (2H. s). 9.47 (2H, d). 

Example 93 

45 

Determination of activity of inhibiting the activated blood coagulation factor X: 

[0286] 130 p.1 of 1 00 mM Tris-HCI buffer adjusted to pH 8.4 was added to 1 0 pi of an aqueous solution of a compound 
to be tested. Then 10 pi of a 0.5 unit/ml solution of activated human blood coagulation factor X (a product of Enzyme 

so Research Co.) in Tris-HCI buffer hydrochloride of pH 8.4 was added to the resultant mixture. After the incubation at 
room temperature for 10 minutes. 50 pi of a solution of N-benzoyl-L-isoleucyl-L-glutamyl-glycyl-L-arginyl-p-nitroanilide 
hydrochloride (a product of Peptide Institute, Inc.) adjusted to 0.8 mM with Tris-HCI buffer (pH 8.4) was added thereto. 
The absorbance was determined and then the initial reaction rate was determined. A control was prepared in the same 
manner as that described above except that the solution of the compound to be tested was replaced with 10 pi of Tris- 

55 HCI buffer adjusted to pH 8/.. The absorbance was determined with MICROPLATE READER Model 3550-UV (a prod- 
uct of BIO RAD) at a wave length of 405 nm at intervals of 15 seconds for 16 minutes. The negative logarithm (piC50) 
of a concentration of the test compound which inhibits 50 % of the activity (initial rate) of the activated blood coagulation 
factor X in the absence of the test compound was determined, and employed as the index of the activity of inhibiting 
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S!^^ M Ct ? f * The aCtiVltieS * ° f inhibiting act,Vated blood ^gulation factor X, of representative 

compounds are shown in Table 1 given below. e 

Example 94 



10 



IS 



20 



Determination of thrombin -inhibiting activity: 

JS Tnen Si 2 » TT ? iS ' H , C K bUffef f USted l ° PH 84was *Med to 10 m of an aqueous solution of a test com- 
Of DH 8 IT.. fh f ,hr ° mbin (a Pr0dUCt * SIGMA 3C « USted to 2 unit ^' With Tris-HCI bX 

?„ ?" P J ^ e 7' al f n ): , - L -P , P eco| y , - L - ar a i ' 1 y | -P-"itroanil.de dihydrochloride (S-2238; a product of Daiich Kaaaku ?akuWn 
Co.) adjusted to 0* mM with Tris-HCI of pH 8.4 was added thereto. The absofcance was MtS^^^Z 

ton of the compound to be tested was replaced with to 0 of tris hydrochloride buffer adjusted to pH S The abS*- 
ance was determined with MICROPLATE READER Model 3550-UV (a product of BIO RAD^ata wave tengthrf 405^vn 

.nh.b,ts 50 % of the activity (imbal rate) of the thrombin in the absence of the test compound was determined and 



Table 1 



25 



30 



35 



40 



45 



50 



55 





Activity of inhibiting acti- 
vated blood coagulation 
factor X (olCein) 


Thrombin-inhibiting 
activity (plC 50 ) 


Compound of Ex.1 


6.4 




Compound of Ex.3 


7.6 


3.6 


Compound of Ex.7 


7.1 


] - 3.6 


Compound of Ex.9 


| 7.7 


4.3 


Compound of Ex.10 


7.0 


3.9 


Compound of Ex.14 


7.3 


4.7 


Compound of Ex.18 


7.3 


4.4 


Compound of Ex.24 


6.5 


3.2 


Compound of Ex.43 


6.6 


4.3 


Compound of Ex.54 


7.3 


4.6 


Compound of Ex.56 


7.8 


<3.0 


Compound of Ex.57 


7.9 


<3.0 


Compound of Ex.58 


7.6 


<3.0 


Compound of Ex.59 


7.4 


4.8 


Compound of Ex.62 


7.4 


<3.3 


Compound of Ex.64 


7.2 


3.6 


Compound of Ex.67 


6.5 


3.5 


Compound of Ex.69 


6.6 


4.5 


Compound of Ex.73 


8.1 


3.9 


Compound of Ex.74 


7.6 


<3.7 


Compound of Ex.79 


7.7 ' 


4.6 


Compound of Ex.80 


7.9 


4.4 
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Table 1 (continued) 





Activity of inhibiting acti- 
vated blood coagulation 
factor X (plC 50 ) 


Thrombin-inhibrting 
activity (plC 50 ) 


Compound of Ex.81 


7.1 


4.5 


Compound of Ex.82 


7.6 


5.2 


Compound of Ex.83 


6.8 


<3.0 


Compound of Ex.90 


7.4 


<3.6 


Compound of Ex.92 


7.3 


<3 



[0288] In Table 1, the compound of Example 83 was (4S)-4-(4-amidinobenzoylamino)-5-(3;amidinophenoxy)penta- 
noic acid btstrif luoroacetate. 

[0289] It is apparent from the results that the benzamidine derivatives of the present invention have a specff ically high 
activity of inhibiting the activated blood coagulation factor X. 

[0290] The structural formulae of the compounds of the present invention used in the above Examples are given 
below. 
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Compound of Example 9 
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Compound of Example 10 
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Compound of Example 11 
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Compound of Example 12 
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Compound of Example 14 
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Compound of Example 15 
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• CF 3 COOH 



HjN NH 
Compound of Example 16 
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• CF 3 COOH, 



Compound of Example 17 




Compound of Example 19 




• CF^COOH 



Compound of Example 20 
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Compound of Example 21 
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Compound of Example 23 
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Compound of Example 24 
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N-[2-(3-ainidinophenoxy)ethyl]^-(pipera2ine-lH^bonyl)benzainide 
bistiifluoroacetate of Example 29 



CF,COOH 

Y 

ethyl 4-{N-(2-(3-amidmophenoxy^ trifluoroacetate of 

Example 29 

o 




NH 



O 



O 

HN o 




2CF,COOH 



•NH 

Compound of Example 30 
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ZCF^COOH 



Hf* NH 

Compound of Example 3 1 
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Compound of Example 32 
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Compound of Example 35 
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Compound of Example 39 

55 
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Compound of Example 43 
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• 2CFjCOOH 



NH 

Compound of Example 44 




2CF 3 COOH 



Compound of Example 45 



•A 




HN 




2CF 3 COOH 



H a N NH 
Compound of Example 46 




CF,COOH 



NH 

Compound of Example 47 
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Compound of Example 48 
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Compound of Example 49 




TT ^ - 2CRCOOH 

o 

Compound of Example 50 
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(3S)-3-(4-anudinoW^^ 
bistiifluoroacetate of Example 51 
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25 

Compound of Example 52 
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Compound of Example 53 
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Compound of Example 55 
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Compound of Example 56 
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Compound of Example 57 
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Compound of Example 58 
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Compound of Example 59 
HO ^ V^) ' CF,COOH 



Compound of Example 60 



^ - ^ ^ ^ ^ -^COOH 



O 



ethyl (3RM<3-araidinophen^^ 
tiifluoroacetate of Example 61 




HjN NH 

(3R)^(3-amidinopHenoxy)-3-f(4-dimethylamino 
tiifluoroacetate of Example 6 1 
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HO 
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HN 0 



2CF 3 COOH 



Compound of Example 62 




- 2CFjCOOH 



Compound of Example 63 




2CF,COOH 



Compound of Example 64 




• 2CFjCOOH 



HjN NH 
Compound of Example 65 
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Compound of Example 67 




Compound of Example 68 




• 2CF 3 COOH 



Compound of Example 69 
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monoe&yl4-KlS)-2-(3-amidmophe^^^ 

sulfamoyljpheriylphosphonate bistrifluoroacetate of Example 71 




• 2CF,COOH 



Methyl 4-KlS)-2-(3-amidmophto^^ 

sulfamoyljpheriylphosphonate bistrifluoroacetate of Example 71 
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Compound of Example 72 




Compound of Example 75 
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Compound of Example 76 
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Compound of Example 77 
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Compound of Example 81 
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Compound of Example 82 
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HN 



HN 



Tj^^J • 2CF,COOH 



bistrifluoroacetate of Example 83 




j • 2CF,GOOH 



ethyl (^M4-amidinobenz^^ 

bistrifluoroacetate of Example 83 • 



. HN 




C 

3 




- CRCOOH 



HjN NH 

Compound of Example 84 * 
P 



NH 




N 




* 2CF 3 COOH 



NH 



Compound of Example 85 
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• CF a COOH 



Compound of Example'86 




Compound of Example 87 




N-[OR)-l<4-iodobei^ 
bistrifluoroacetate of Example 88 
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methyl 4-K2R)-2<4-anu^^ 



bistrifluoroacetate of Example 88 




Compound of Example 90 
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Compound of Example 91 
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Example 95 

40 

Synthesis of N-[2-(3-amidinophemxy)ethyl]^-amidinobenzamide bistrif luoroacetate: 
[0291] N^-(3-Cyanophenoxy)ethyq-4-cyanobenzam!de was synthesized in steps 1-4 of Example 1 . 
45 Step 5 

Synthesis of N-[2^3-amidinophenoxy)ethyl)-4-amkiinobenzarnide bistrif luoroacetate: 

[0292] 2.43 g (8.35 mmol) of N-[2-(3-cyanophenoxy)ethyi]-4-cyanoben2amide was dissolved in 56 ml of 4 N solution 
so of hydrogen chloride in dioxane. 24 ml of ethanol containing 30 % (w/v) of hydrogen chloride was added to the solution. 
The obtained mixture was stirred at room temperature for 96 hours and then the solvent was evaporated under reduced 
pressure. The residue was dissolved in 30 ml of 10 % (w/v) solution of ammonia in ethanol, and the obtained solution 
was stirred at room temperature for 24 hours. The solvent was evaporated, and the residue was treated by the reversed- 
phase high-performance liquid chromatography with silica gel, containing octadodecyl group chemically bonded 
55 thereto, as the filler. After the elution with a mixed solvent of water and acetonrtrile containing 0.1 % (v/v) of trif luoroace- 
tic acid, the fraction of the intended product was freeze-dried to obtain the title compound. 

Yield.: 1.19 g (2.15 mmol) (26%) 
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MS (FAB, m/z) 326 (MH+) 

H-NMR (DMS046) 6 3.69 (2H, dt). 4.24 (2H. t). 7.32 (1H, d), 7.39 (1H. d), 7.40 (1H, s). 7.53 (1H, t). 7.90 (2H, d) 
8.05 (2H.d). 9.02 (1H,t), 9.18 (2H.br). 9.30 (4H,br). 9.43 (2H.br). Wq1, 

Example 96 

Synthesis of N-[2-(3-amidinophen^ bistrifluoroacetate: 
Step 1 

Synthesis of N-[2-(3-cyanophenoxy)ethyl]-3-cyanobenzamide: 

[0293] The title compound was obtained from 162 mg (1 .1 mmol) of 3-cyanobenzoic acid and 163 mg (1 .0 mmol) of 
3-(2-ammoethoxy)benzonitrile in the same manner as that of step 4 in Example 1 . 

Yield: 251 mg (0.86 mmol) (86 %) 

H-NMR (CDCI3) 6 3.92 (2H, dt), 4.19 (2H, t). 6.67 (1H, br), 7.16 (1 H. d),7.18 (1 H, s), 7.28 (1 H, d), 7.40 (1H t) 7 59 
(1 H. t). 7.80 (1H,t). 7.80 (1H,d), 8.03 (1H,d). 8.09 (1H.s) ■ 

20 Step 2 

Synthesis of N-[2-(3-amidinophenoxy)ethyl]-3-aimidinobenzamide bistrrfluoroacetate: 

[0294] The title compound was obtained from 240 mg (0.82 mmol) of N-[2-(3-cyanophenoxy)ethyn.3-cyanobenza- 
25 mide in the same manner as that of step 5 in Example 95. 

Yield: 66.3 mg (0.12 mmol) (14 %) 
MS (FAB. m/z) 326 (MH+) . 

H-NMR (DMSO-d6) 5 3.70 (2H. dt). 4.25 (2H. t). 7.32 (1H, d). 7.41 (1H. d). 7.45 (1H. s). 7.51 (1H t) 7 71 (1H t) 
so 7.97(1H,d).8.18(1Kd).8.45(1H.s).8.92(4H,br).9.14(1H.t). j M ' 

Example 97 

Synthesis of N-[2-(3-amidinophenoxy)ethyl]-4'(4-piperidyloxy)benzamide bistrrfluoroacetate: 

35 

Step 1 

Synthesis of ethyl 4-(1 -t-butoxycarbonyl-4-piperidyloxy)benzoate: 

40 i 0 ^ 51 , 1 - 7 9( 10 - 2mmo, )of ethyl 4-hydroxybenzoate. 1.76 g (9.3 mmol) of 1-t^utoxycarbonyl-4-hydraxypiperidineand 
2.44 g (9.3 mmol) of tnphenylphosphine were dissolved in 40 ml of tetrahydrof uran. 1 .62 g (9.3 mmol) of diethyl azodi- 
carboxylate was added to the solution at room temperature, and they were stirred overnight. The crude product was 
obtained by the same isolation process as that of step 1 in Example 1 with ethyl acetate as the extractant After the puri- 
fication by the silica gel column chromatography, the title compound was obtained 

45 

Yield: 1 .57 g (4.5 mmol) (44%) 

H-NMR (CDCI3) 6 1 .38 (3H, t). 1 .50 (9H, s)1 .70-1 .80 (2H. m). 1 .90-2.00 (2H f m). 3.30-3.41 (2H. m) 3 63-3 75 (2H 
m). 4.35(2H, q), 4.55(1 H, m),6.90 (2H, d). 8.00 (2H, d) K 

so Step 2 

Synthesis of 4-(1 -t-butoxycarbonyl-4-piperidyloxy)benzoic add: 

[0296] 847 mg (2.43 mmol) of ethyl 4-(l -t-butoxycarbonyl-4-piperidyloxy)benzoate was dissolved in 50 ml of ethanol 
55 5 ml of 1 N sodium hydroxide solution was added to the solution, and they were stirred at room temperature for 3 days 
The reaction liquid was concentrated, and the title compound was obtained by the same isolation process as that of 
step 1 in Example 1 with ethyl acetate as the extractant. 
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Yield: 697 mg (2.2 mmol) (92 %) 

H-NMR (CDCI3) 6 1.50 (9H. s). 1.70-2.00(4H. m). 3.30-3.40(2H. m), 3.65-3.75 (2H. m). 4.60 (1H, s). 6.95 (2H. d). 
8.05 (2H. d) 

5 Step 3 

Synthesis of N-[2<3^yanopherK>xy)etrtyl]-4-(1-t-bu^ 

[0297] The title compound was obtained from 21 1 .2 mg (0.65 mmol) of 4-(l -t-butoxycarbonyl-4-piperidyloxy)benzoic 
io acid and 129.2 mg (0.65 mmol) of 3-(2-aminoethoxy)benzon'rtrile hydrochloride in the same manner as that of step 4 in 
Example 1. 

Yield: 167 mg (0.36 mmol) (55%) 

H-NMR (CDCI3) 6 1.50 (9H, s), 1 .65-1 .80(2H, m). 1.85-2.00(2H, m), 3.30-3.40 (2H, m), 3.60-3.75 (2H. m), 3.90 
is (2H f dt), 4.20 (2H, t), 4.55 (1H, m). 6.45 (1H, t), 6.94 (2H. d), 7.15 (1H. d). 7.17 (1H, s). 7.26 (1H. d). 7.38 (1H, t). 

6.74 (2H, d) 

Step 4 

20 Synthesis of N-[2-(3-anrridinophenoxy)ethylJ-4-(4-piperidyloxy)benzamide bistrifluoroacetate: 

[0298] 1 65 mg (0.35 mmol) of N-[2-(3-cyanophenoxy)ethyl]-4-(1 -t-butoxycarbony!-4-piperidyloxy)benzamide was con- 
verted into N-[2-(3-cyanophenoxy)ethyl]-4-(4-piperidWQxy)benzarTiide in the same manner as that of step 3 in Example 
1 . After the same treatment as that of step 5 in Example 95, the title compound was obtained. 

25 

Yield: 124 mg (0.20 mmol) (57 %) 
MS (ESI, m/z) 383 (MH+) 

H-NMR (DMSO-d6) 6 1.80-1 .90 (2H, m), 2.08-2.18 (2H, d). 3.02-3.30 (4H. m), 3.62 (2H. q). 4.21 (2H, t), 4.75 (1H, 
m), 7.06 (2H. d). 7.30-7.42 (3H, m), 7.53 (1H, t). 7.85 (2H, d). 8.58 (2h, br), 8.61 (1H. br), 9.12 (2H, br), 9.28 (2H, 
so br). 

Example 98 

Synthesis of N-[2-(3-amicfin<x^enoxy)ethy1]^-(aminomethyl)benzamide bistrifluoroacetate: 

35 

Stepl 

Synthesis of ethyl 4-(aminomethyl)benzoate: 

40 [0299] 3 g (1 9.9 mmol) of 4-aminomethyIbenzoic acid was suspended in 1 00 ml of ethanol. 1 0 ml of ethand containing 
25 % of hydrogen chloride was added to the suspension, and they were heated under reflux for 8 hours. The solvent 
was evaporated, and the title compound was obtained by the same isolation process as that of step 1 in Example 1 with 
ethyl acetate as the extractant 

45 Yield: 1 . 1 9 g (6.77 mmol) (34 %) 

H-NMR (CDCI3) 6 1.35 (3H, t). 4.05 (2H, brs), 4.30 (2H, q). 6.60 (2H, d), 7.85 (2H, d) 

Step 2 

so Synthesis of ethyl 4-[(t-butoxycaibonylamino)methyQbenzoate: 

[0300] The title compound was obtained from ethyl 4-(aminomethyl)benzoate and di-t-butyl dicaibonate in the same 
manner as that of step 1 in Example 1 . 

55 H-NMR (CDCI3) 6 1 .45 (9H, s). 4.36 (2H. d) f 4.36 (2H, q), 4.90 (1H. br), 7.35 (2H. d). 8.00 (2H, d) 
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Step 3 

Synthesis of 4-[(t-butoxycarbpnylainino)methyl]benzoic acid: 

5 [0301] The title compound was obtained from ethyl 4.[(t-butoxycarbonylamino)methyl]benzoate in the same manner 
as that of step 2 in 

Example 97. 

io [0302] 

H-NMR (CDCI3) 6 1 .43(9H. s), 4.40 (2H, br), 4.95(1 H, br), 7.40 (2H, d).8.1 0 (2H, d) 
Step 4 

Synthesis of N42-(3-amidinophenoxy)etty^ bistrifluoroacetate: 

[0303] N-[2-(3^yanophenoxy)ethyn^-[(t-butoxycarbonylamino)methyl]benzamide was obtained from 439 mg (2 
mmol) of 4-[(t4>utoxyc»rbonylamino)methyf]ben2oic acid and 400 mg (2 mmo!) of 3-(2-aminoethoxy)benzonitrile hydro- 
chloride in the same manner as that of step 4 in Example 1. This compound was converted into N-[2-(3-cyanophe- 
noxy)ethyrj-4-(ammomethyl)benzamide hydrochloride in the same manner as that of step 3 in Example 1 After the 
same treatment as that of step 5 in Example 95. the title compound was obtained. 

MS (ESI, m/z) 313 (MH+) 

25 H-NMR (DMSO-d6) 6 3.70 (2H, q). 4.10 (2H. s), 4.25 (2H, t), 7.30-7.40 (3H, m), 7.51-7.56 (3H, m) 7 91 (2H d) 

8.24 (3H,r),8.78(1H,t), 9.10 (2H, br), 9.27 (2H, br). 1 ' h 

Example 99 

30 Synthesis of N-[2-(3-amidinophenoxy)ethyl]-4-(l I -acetimidoyl-4-piperidylQxy)benzamide bistrifluoroacetate: 

[0304] 1 24 mg (0.2mmol) of N-[2-(3-amidinophenoxy)ethy0-4-(4-piperidyloxy)benzamide bistrifluoroacetate was dis- 
solved in 5 ml of ethanol. 183 mg (1 .8 mmol) of triethylamine and 1 47 mg (1 .2 mmol) of ethyl acetfmidate hydrochloride 
were added to the solution, and they were stirred at room temperature for 6 hours. The solvent was evaporated and the 
35 residue was treated by the reversed-phase high-performance liquid chromatography with silica gel, containing octado- 
decyl group chemically bonded thereto, as the filler. After the elution with a mixed solvent of water and acetonitrile con- 
taining 0.1 % (Wv) of trifluoroacetic acid, the fraction of the intended product was freeze-dried to obtain the title 
compound. 

40 Yield: 120 mg (0.18 mmol) (92%) 

MS (ESI, m/z) 424 (MH+) 

H-NMR (DMSOd6) 6 1 .70-1 .82 (2H, m), 2.02-2.14 (2H, m), 2.30 (3H, s), 3.50-3.60 (2H, m), 3.65 (2H, q). 3.70-3 80 

fli ?;™ (2 ^' Lll 0 "; 4 707 (2K * 7 - 30 - 7 - 40 (3H ' m) « 753 < 1K *■ 785 < 2H - 8 57 -* ph. m), 

y.n-y. io (on, m), 9.28 (2H, br). 

45 

Example 100 

Synthesis of N-[2-(3-amidinophenoxy)etriyl]-(E)-3-(4-amidinophenyl)-2-propenam bistrifluoroacetate: 
so Step 1 

Synthesis of (E)-3-(4-cyanophenyl)acrylic acid: 



55 



[0305] 3.64 g (20 mmol) of 4-bromobenzonitriIe and 2.88 g (40 mmol) of acrylic add were dissolved in 40 ml of ace- 
tonitrile. 49 mg (0.2 mmol) of palladium (II) acetate. 365 mg (1 .2 mmol) of tri-o-tofylphosphine and 7.41 g (40 mmol) of 
tributylamine were added to the solution, and they were heated under reflux overnight The reaction liquid was poured 
into 4 N aqueous hydrogen chloride solution. The predpitates thus formed were taken by the filtration, washed with 4 N 
aqueous hydrogen chloride solution, water and ethyl acetate, and then dried in vacuo to obtain the title compound. 
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Yield. 2.36 g (13.6 mmol) (68 %). 

H-NMR (DMSO-d6) 6 6.70 (1 H, d). 7.65 (1 H. d). 7.90 (4H, m). 
Step 2 

5 

Synthesis of N-[2-(3^yanopherK>xy)elhyl]-(E)^-(4<yanopheny!)-2-propenamide: 

[0306] The title compound was obtained from 1 73 mg (1 mmol) of (E)-3-(4-cyanophenyl)acrylic acid and 146 mg (0.9 
mmol) of 3-(2-aminoethoxy)benzonitrile in the same manner as that of step 4 in Example 1 . 

10 

Yield: 254 mg (0.8 mmol) (89 %) 

H-NMR (CDCI3) 5 3.82 (2H, q). 4.1 5 (2H. t), 6.10 (1 H. br). 6.50 (1 H, d), 7.15 (1 H, d), 7.18 (1 H t s), 7.25 (1 H, d), 740 
(1 H. t). 7.60 (2H, d), 768 (1 H. d). 7.70 (2H. d) 

is Step 3 

Synthesis of N-[2-(3-amidinophenoxy)ethylHE)-3K4^micfinophenyO-2-propenamide bistrif luoroacetate: 

[0307] The title compound was obtained from 254 mg (0.8 mmol) of N-[2<3-cyanophenoxy)ethyl]-(E)-3-(4-cyanophe- 
20 ny1)-2-propenamide in the same manner as that of step 5 in Example 95. 

Yield: 23 mg (0.04 mmol) (5 %) 
MS (ESI, m/z) 326 (MH+) 

H-NMR (DMSO<l6) 6 3.60 (2H, q), 4.20 (2H, t). 6.85 (1 H, d), 7.34 (1 H, d), 7.38 (1 H, s), 740 (1 H, d). 754 (1 H, d). 
25 7.55 (1H f t). 7.79 (2H. d), 7.85 (2H, d), 8.54 (1H, br). 9.18 (4H, br), 9.28 (2H, br). 9.33 (2H. br). 

Example 101 

Synthesis of N-[3-(3namidinophenoxy)ethyl]-4-[(N-^ trifluoroacetate: 

30 

Step 1 

Synthesis of methyl 4-(N-t-butoxycarbonyi-N-methylamino)methyIbenzoate: 

35 [0308] 365mg (1 .45 mmol) of methyl 4-(t^oxycart3onylarnino)methy (benzoic acid and 160 mg (4 mmol) of sodium 
hydride were dissolved in dimethylformamide. and the solution was stirred at room temperature for 5 minutes. 1 ml of 
methyl iodide was added to the solution, and they were stirred for 2 hours. The crude product was obtained by the same 
isolation process as that of step 1 in Example 1 with ethyl acetate as the extractant After the purification by the silica 
gel column chromatography, the title compound was obtained. 

40 

Yield: 380 mg (1,36 mmol) (94 %) 
Step 2 

45 Synthesis of 4-( N-t-butcxycarbony l-N -methylamino) methy foenzoic add: 

[0309] The title compound was obtained from 370 mg (1 .3 mmol) of methyl 4-(N-t-butoxycarbonyl-N-methyl- 
amino)methy!benzoate in the same manner as that of step 2 in Example 97. 

so Yield: 330 mg (1.24 mmol) (95%) 

Step 3 

Synthesis of N-[3-(3-amidinophenoxy)ethyl]-4-[N-t-bu^ trifluoroacetate: 

55 

[031 0] The title compound was obtained from 330 mg (1 .24 mmol) of 4-(N-t-butoxycarbonyl-N-methylamino)methyl- 
benzoic acid and 313 mg (1.24 mmol) of 3-(2-aminoe1hoxy)benzamidine dihydrochloride by the condensation and 
reversed-phase high-performance liquid chromatography in the same manner as that of step 5 in Example 124. 
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Yield: 155 mg (0.237 mmol) (20 %) 
MS (ESI. m/z) 427 (MH+). 



Example 102 

5 

Synthesis of ^-(3^r»prHma>cy)e^^ bistrifluoroacetate- 

Yield: 133 mg (0.24 mmol) (92 %) 
MS (ESI, m/z) 41 1 (MH+ +DMSO-d6). 

w Example 103 

Synthesis ot ^«3^.dino^^ frifluoroace . 
so Step 1 

Synthesis of (3R)-1-(t-butoxycarbonyO-3 : hydroxypyrrolkline: 
Procedure as that of step 

then purified by thesiiica ge. co^mj^^ 1,16 crude — 

Yield: 27.4 g (14.6 rnrnol) (76 %). 
MS (FAB, m/z) 188 (MH+) 

H-NMR (CDCI3) 6 1.46 (9H, s), 2.25-2.31 (2H, m), 3.20-3.57 (4H, m), 4.42 (1H. s). 4.74 (1H, s). 
Step 2 



30 



35 



Synthesis of ethyl 2-[4-[(3S)-1-(H>utc^ ra ^ 

Yield: 5.7 g (16.3 mmol) (49 %) 
Step 3 

Synthesis of 2-[4-[(3S)-l-t*utoxycarbonyl-3-pyrrolidy1c > xy]pheny0acetic acid: 



40 



45 



50 
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Yield: 830 mg 

H-NMR (CDCI3) 6 1.45 (9H. s), 2.00-2.20 (2H, m), 3.42-3.62(6H, m), 3.85 (1H, brs), 6.80 (2H, d), 7.20 (2H. d) 
Step 4 

5 

Synthesis of 4-[1 -t43utoxycart>ony1-(3S)-3^yrrolidytoxy]phenylacetic acid: 

[0315] The title compound was obtained from ethyl 4-[1-t-butoxycart)onyf-(3S)-3-pyiTolidyloxy]phenylacetate in the 
same manner as that of step 2 in Example 97. 

10 m 

Step 5 

Synthesis of N-[2-(3-amidinophenoxy)ethyI]-4-[1 -t4)utoxycartxjnyl-(3S)-3-pyrrolidyloxytphenylacetamide trifluoroace- 
tate: 

75 

[031 6] The title compound was obtained from 4-[1 -t-butoxycarbonyK3S)-3-pynrolidyloxy]phenylacetic acid and 3-(2- 
aminoethoxy)benzamidine dihydrochloride by the condensation reaction and reversed-phase high-performance liquid 
chromatography in the same manner as that of step 5 in Example 124. 

20 MS (ESI, m/z) 483 (MH+) 

H-NMR (DMSO-d6) 6 1.40 (9H. s). 1.95-2.15 (2H ( m), 3.25-3.55 (8H. m). 4.10 (2H, t), 4.90 (1H, brs), 6.84 (2H. d). 
7.17 (2H, d), 7.30 (1H, d). 7.36 (1H, s). 7.38 (1H, d). 7.53 (1H, t), 8.26 (1H. brt). 9.04 (2H, brs). 9.28 (2H, brs). 

Example 104 

25 

Synthesis of N-[2-(3-amidinophenoxy)ethyi]-4-[(3S)-3-pyrrolidyioxy]pheny1acetamide bistrrf luoroacetate: 

[031 7] N-[2-(3-amidinophenaxy)ethyl]-4-[1 -t-butoxycarbonyl- (3S)-3-py rrolidy loxyjphenyl acetamide trif luoroacetate 
was dissolved in 4 N solution of hydrogen chloride in dioxane, and the solution was stirred at room temperature for 1 
30 hour. The solvent was evaporated, and the residue was treated by the reversed-phase high-performance liquid chroma- 
tography with silica gel, containing octadodecyl group chemically bonded thereto, as the filler. After the elution with a 
mixed solvent of water and acetonitrile containing 0.1 % (v/v) of trifluoroacetic acid, the fraction of the intended product 
was freeze-dried to obtain the title compound. 

35 MS (ESI. m/z) 383 (MH+) 

H-NMR (DMSOd6) 6 2.05-2.25 (2H, m). 3.20-3.60 (8H. m), 4.10 (2H, t), 7.08 (2H, d), 7.20 <2H. d), 7.30 (1H, d), 
7.40 (1H. d). 7.38 (1H, s) t 7.54 (1H. t). 8.36 (1H, brt), 9.19 (2H, brs). 9.31 (2H, brs). 9.33 (2H. brs). 

Example 105 

40 

Synthesis of N-[2-(3-amidinophenoxy)ethyQ-(1-acetyl-4-piperidine)carbcxamide trifiuoroacetate: 
Step 1 

45 Synthesis of N-[2-(3-cyanophenoxy)ethyl]-(1 -acetyl-4-piperidine)carbamide: 

[0318] The title compound was obtained from 1 75 mg (1 .02 mmot)) of 1 -acetyi-4-piperidinecarboxylic acid and 1 50 
mg (0.92 mmol) of 3-(2-aminoethoxy)benzonitrile in the same manner as that of step 4 in Example 1 . 

so Yield: 84.4 mg (0.27 mmol) (29 %) 

H-NMR (CDCI3) 6 1 .60-1 .77 (2H t m), 1 .82-1 .93 (2H, m). 2.10(3H, s), 2.35 (1 H. m). 2.65 (1 H. m). 3.09 (1 H. m). 3.69 
(2H. dt). 3.87 (1H. m). 4.06 (2H, t). 4.60 (1H, m), 5.97 (1H. br). 7.12 (1H. d). 7.14 (1H. s). 7.27 (1H, d), 7.40 (1H, t) 

Step 2 

55 

Synthesis of N-[2-(3-amidinophenoxy)ethyl]-(1 -acetyl-4-piperkJine)carbamide trifiuoroacetate: 

[031 9] The title compound was obtained from 75 mg (0.24 mmol) of N-[2-(3-cyanophenoxy)ethyl]-(1 -acetyl-4-piperi- 
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dine)carbamide in the same manner as that of step 5 in Example 95. 

Yield: 12.3 mg (0.028 mmol) (12%) 
MS (ESI, m/z) 333 (MH+) 

Example 106 

10 Synthesis of N-[2-(3*midinophen^^ trrfluoroacetate: 
Stepl 



15 



Synthesis of N-[2-(3-cyarK>pheno 



25 



30 



Yield: 1.41 g (3.75 mmol) (87 %) 
MS (ESI, nVz) 377 (MH+) 

Step 2 

Synthesis of N-[2K3-amidinophenoxy)ethylH1 S)-10-camphorsulfonamide trifluoroacetate: 

Yield: 342 mg (0.67 mmol) (18 %). 
35 MS (ESI, m/z) 394 (MH+) 

Example 107 

Synthesis of N-[2-(3^midiricphenc*y)ethyl]-^^ trifluoroacetate: 
Step 1 

Synthesis of N-[2-(3-cyanophenoxy)ethyl]-(l R)-10-camphorsulfonamide: 

Yield: 1.33 g (3.54 mmol) (82 %) 
MS (ESI, m/z) 377 (MH+) 

Step 2 

Synthesis of N-[2-(3.amidinophenoxy)ethylH1 R)-10-camphorsulfonamide trifluoroacetate: 

[0323] The title compound was obtained from 1.33 g (3.54 mmol) of N^(3-cyanophenox y )ethyO.(lRM 0 .cam. 



45 



50 



55 
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phorsulfonamide in the same manner as that of step 5 in Example 95. 

Yield: 320 mg (0.63 mmol) (1 8 %) 
MS (ESI, mfe) 394 (MH+) 

5 H-NMR (DMSCNJ6) 6 0.86 (3H, s), 0.93 (3H. s). 1 .35 (1 H, ddd). 1.78-1 .91 (2H, m). 2.12-2.21 (2H, m). 2.59 (1 H, d), 

2.76 (1H. d). 3.1 1 (1H, d). 3.14 (1H, d). 4.08 (2H br), 4.37 (2H, br), 7.33 (1H. dd), 7.40 (1H, s). 7.42 (1H. d). 7.56 
(1H, t), 7.55 (1H. q), 9.1 1 (2H, s), 9.31 (2H, s). 

Example 108 

10 

Synthesis of 1 -[2-(3-amidinophenoxy)ethylcarbamoy0methyI]quinuclidinium bistrif luoroacetate: 
Stepl 

is Synthesis of N-[2-(3-cyanophenoxy)ethyl]bromoacetamide: 

[0324] 1.50 g (9.26 mmol) of 3-(2-amirx>ethoxy)benzonrtrile and 1.77 ml (10.2 mmol) of diisopropylethylamine were 
dissolved in 1 5 ml of tetrahydrofuran. A solution of 0.92 ml (1 1 .1 mmol) of bromoacetyl chloride in 5 ml of tetrahydro- 
furan was added to the obtained solution at 0°C, and they were stirred for 8 hours. The solvent was evaporated, and the 
20 residue was purified by the silica gel column chromatography to obtain the title compound: 

Yield: 2.18 g (7.73 mmol) (83 %) 
MS (ESI, mfe) 305 (M+Na+) 

H-NMR (CDC13) 6 3.76(2H, dt), 3.98 (2H. d). 4.08(2H, t), 7.14 (1H. dd).7.16 (1H. s), 7.28 (1H, dd), 7.39 (1H, td) 

25 

Step 2 

Synthesis of [1-[2-(3^midinophenoxy)ethylcartDamoyl]methy0quinuclidinium bistrif luoroacetate: 

30 [0325] 500 mg (1 .77 mmol) of N-[2-(3-cyanophenoxy)ethyI]bromoacetamide and 1 96 mg (1 .77 mmol) of quinuclidine 
were dissolved in 5 ml of chloroform. The solution was stirred at 100°C for 2 hours and then at room temperature for 15 
hours. The solvent was evaporated to obtain an oily residue, which was treated in the same manner as that of step 5 in 
Example 95 to obtain the title compound. 

35 Yield: 258 mg (0.46 mmol) (26 %). 
MS (ESI. mfe) 331 (MH+) 

H-NMR (DMSO-d6) 8 1.88 (6H, m), 2.07 (1H, br), 3.58 (8H. m). 3.95 (2H. s). 4.14 (2H, t). 7.29 (1H, dd). 7.39 (1H, 
s). 7.43 (1H. d), 7.53 (1H. t), 9.02 (1H, t). 9.34 (2H, s), 9.55 (2h. s). 

40 Example 109 

Synthesis of N-[2-(3-amidinophenoxy)ethyl]-(3<iuinuclidinyl)aminoacetamide tristrifluoroacetate: 

[0326] 500 mg (1.77 mmol) of N-p-tS-cyanophenoxyjethylJ-bromoacetamide, 423 mg (2.13 mmol) of 3-aminoquinu- 
45 clidine hydrochloride, 586 mg (4.25 mmol) of potassium carbonate and 323 mg (1 .95 mmol) of potassium iodide were 
dissolved in 5 ml of DMF, and the solution was stirred at 0°C for 105 minutes and then at room temperature for 6 hours. 
The solvent was evaporated under reduced pressure, and the residue was treated by the reversed-phase high-perform- 
ance liquid chromatography with silica gel, containing octadodecyl group chemically bonded thereto, as the filler. After 
the elution with a mixed solvent of water and aceton'rtrile containing 0.1 % (v/v) of trif luoroacetic acid, the fraction of the 
so intended product was freeze-dried to obtain a crystalline substance, which was treated in the same manner as that in 
step 5 of Example 95 to obtain the title compound. 

Yield.: 80 mg (0.1 2 mmol) (6.8 %) 
MS (FAB, m/z) 346 (MH+) 

55 H-NMR (DMSOd6) 8 1.91-2.03 (4H. m), 2.28-2.38 (1H, m), 3.10-3.40 (5H. m). 3.55 (2H. dd), 3.70-3.83 (2H, m). 

4.08 (2H, t). 4.15 (2H. m). 7.27 (1H. s), 7.32 (1H. d). 7.46 (1H. d), 7.54 (1H. t). 9.23 (2H, br), 9.46 (2H. br). 
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Example 110 

Synthesis of 3-t2K2-naphthalenesulfonylamino)ethoxy]ben Z amidlne trifluoroacetafe: 
Step 1 



Synthesis of 3-[2K2-naphthalenesulfony(amino)ethoxy]benzonitrile: 
» am^J^l^^T^^^ 0 ^ 3nd 05 ml of diisopropylethylamine were dissolved in 10 ml of 

?SS3SS5SS33-S=S 



20 



25 



30 



Yield: 320 mg (0.91 mmol) (91 %) 
Step 2 

Synthesis of 3-[2-(2-naphthalenesulfonylarnino)ethoxy]ben Z amidine trifluoroacetate: 

Yield: 168 mg (0.35 mmol) (41 %) 
MS (FAB, m/z) 384 (MH+) 

KSSSS'ff « «* ? " « * » W * 7- „H.„. 7.44 OK « 7««. 
Example 111 

Synthesis of 3-[2-(4-amidinoDen 2 enesulfonylamino)ethoxy]ben2amidine bistrH luoroacetate: 
35 Stepl 

Synthesis of 3-[2-(4-bromobeii2enesuHbnylamino)ethoxy]ben Z onitrile: 
Yield: 604 mg (1.7 mmol) (94 %) 

(2H T^li^ 40 *' 4 ° 2(2K * 5 0 ° (1H - b * 7 03 W d>.7.50 (1H. s). 7.27 (1H. d). 7.37 (1H. t>. 7.65 
Step 2 - 
Synthesis of 3-[2-(4-cyanobenzenesu^ 

« Yield: 45 mg (0.14 mmol) (16%) 
MS (ESI. m/z) 350 (MNa+) 

ShT SSoST 8 {2H> dt) ' 405(2H ' t} " 515(1H - 740 (1K d) - 7 - 50 (1K s) - 7 28 (1H - * 738 < 1H - * 732 
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[0331 ] 4-[2-(3-cyanophenoxy)ethyJsuIfamoy0benzamide was also obtained. 
Yield: 21 mg (0.06 mmol) (7 %) 

H-NMR (CD30D) 6 3.35 (2H, t), 4.00 (2H, t), 7.10 (1 H, d). 7.1 5 (1 H, s), 7.39 (1 H. t). 792-8.01 (4H, m) 
Step 3 

Synthesis of 3-[2^4-amidinoberrzenesuiforiylamino)ethQxy]benzamidine bistrifluoroacetate: 

[0332] The title compound was obtained from 40 mg (0. 1 4 mmol) of 3-[2-(4-cyanobenzenesulf6nylamino)ethoxylben- 
zonitrile in the same manner as that of step 5 in Example 95. 

Yield: 9.0 mg (0.015 mmol) (11%) 
MS (ESI, rrvz) 362 (MH+) 

H-NMR (DMSO-d6) 6 3.20 (2H, dt), 4.10(2H,t), 721 (1H,d), 733 (1H, s). 740 (1H. d). 751 (IH.t). 798-8.05 (4H, 
m), 8.41 (1H. br). 9.25 (2H. br). 9.30 (2H, br), 9.48 (4H, br) 

Example 112 

Synthesis of 4-[2-(3-amidinophenoxy)ethylsulfamoyl]benzamide trifluoroacetate: 

[0333] The title compound was obtained from 20 mg (0.058 mmol) of 4-[2-(3-cyanophenoxy)ethylsuHamoyl]benza- 
mide in the same manner as that of step 5 in Example 95. 

Yield: 5 mg (0.010 mmol) (17 %) 
MS (ESI. m/z) 363 (MH+) 

H-NMR (DMSO-d6) 6 3.20 (2H, dt). 4.05 (2H. q), 7.20 (1 H, d). 7.31 (1 H, s), 7.37 (1 H. d), 7.50 (1 H, t). 7.59 (1 H, br). 
7.89 (2H. d). 8.02 (2H. d), 8.10 (1 H, br) p 8.14 (1 H. br), 9.05 (2H, br), 9.30 (2H f br). 

Example 113 

Synthesis of 3-[2-(4-bromobenzenesulfonylamino)ethQxy]benzamidine trifluoroacetate: 

[0334] The title compound was obtained from 40 mg (0.1 1 mmol) of 3-[2-(4-bromobenzenesulfonylamino)ethoxy]ben- 
zonitriie in the same manner as that of step 5 in Example 95. 

Yield: 26 mg (0.04 mmol) (36%) 

MS (ESI. m/z) 398 (MH+) f 400 ((M+2)H+) 

H-NMR (DMSO-d6) 6 3.20 (2H, dt). 4.05 (2H, t). 720 (1 H. d). 728 (1 H. s). 7.38 (1 H. d). 7.51 (1 H. t). 7.73-7.82 (4H. 
m). 8.10 (1H. br), 9.10 (2H. br), 9.28 (2H, br). 

Example 114 

Synthesis of N-[2-(3-amidinophenaxy)e*riyr]-N bistrifluoroacetate: 
Stepl 

Synthesis of N-[2-(3-cyanophenoxy)ethyI]-N-phenylmethyl-4-cyanobenzamide: 

[0335] 28 mg (0.7 mmol) of sodium hydride (oily. 60 %) was stirred in dimethylformamide under cooling with ice. A 
solution of 200 mg (0.69 mmol) of N-[2-(3-cyanophenoxy)ethyl]-4-cyanobenzamide in a small amount of dimethylforma- 
mide was added thereto. After the completion of the generation of hydrogen, 257 mg (1 .5 mmol) of benzyl bromide was 
added to the mixture, and they were stirred at room temperature for 2 hours. The solvent was evaporated under reduced 
pressure. 1N aqueous hydrogen chloride solution was added to the residue. The same procedure for the isolation as 
that of step 1 in Example 1 was repeated with ethyl acetate as the extractant to obtain the title compound. 

Yield: 315 mg (0.83 mmol) (>100 %). 

H-NMR (COCO) mixture of rotational isomers A and B (1 3) of amide 6 3.30 (2H, brs. A), 3.85 (2H, brs, B), 3.85 
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(2H, brs. A). 4.25 (2H, brs, B) f 4.61 (2H, brs. B), 4.85 (2H, brs t A), 6.90-7.75 (13H. m). 
Step 2 

Synthesis of N-[2-(3-amidinophenQxy)et^^ bistrifluoroacetate: 

[0336] The title compound was obtained from 300 mg (0.79 mmol) of N-[2-(3-cyanophenoxy)ethyl]-N-phenyimethyl- 
4-cyanobenzamide in the same manner as that of step 5 in Example 95. 

Yield: 152 mg (0.24 mmol) (30%) 
MS (ESI, m/z) 416 (MH+) 

H-NMR (DMSO-d6) mixture of rotational isomers A and B (1:3) of amide 6 3.55 (2H. brs, A or B), 3.75 (2H, brs, A 
or B), 4.10 (2H. brs. A or B), 4.30 (2H, brs, A or B), 4.60 (2H, brs. A or B). 4.80 (2H. brs, A or B), 7.20-7.95 (13H 
m), 9.20-9.50 (8H, m). 

Example 115 

Synthesis of N-[2-(3-amidinophenoxy)ethyl]-N-methyl-4-amidinobenzamide bistrifluoroacetate: 
Stepl 

Synthesis of N-[2-(3-cyanophenoxy)ethyl]-N-methyl-4-cyanobenzamide: 

[0337] The title compound was obtained from 200 mg (0.69 mmol) of N-[2-(3-cyanophenoxy)ethy0-4-cyanobenza- 
mide and 500 mg (excess) of methyl iodide in the same manner as that of step 1 in Example 1 14. 

Yield: 221 mg (0.73 mmol) (>100 %) 

H-NMR (CDCI3) mixture of rotational isomers A and B (1 3) of amide 6 3.15 (3H, brs, B), 3.20 (3H brs A) 3 70 
(2H, brs. A), 3.95 (2H, brs, B), 4.05 (2H, brs, A), 4.30(2H, brs, B), 7.04-7.20(2H, m), 7.28 (1H, d),7.40 (1H, t).7.49- 
7.59 (2H,m), 7.72 (2H.d) 

Step 2 

Synthesis of N-[2-(3-amidinophenoxy)ethyQ-N-methyl-4-amidinobenzamide bistrifluoroacetate: 

[0338] The title compound was obtained from 200 mg (0.66 mmol) of N-[2-(3-cyanophenoxy)ethyl]-N-methyl-4- 
cyanobenzamide in the same manner as that of step 5 in Example 95. 

Yield: 130 mg (0.23 mmol) (35 %) 
MS (ESI. m/z) 340 (MH+) 

H-NMR (DMSO-d6) mixture of rotational isomers A and B (1 :1) of amide 6 3.00 (3H, S, A or B), 3.05 (3H s A or 
B), 3.62 (2H, s. A or B), 3.90 (2H, s. A or B). 4.15 (2H, s, A or B), 4.35 (2H, s. A or B). 7.22-7.70 (6H. m), 7.90 (2H, 
d). 9.18-9.42 (8H.m). 

Example 116 

Synthesis of N-[(1S)-2-(3-amidinophenoxy)-1-benzylethyl]-4-amidinobenzamide bistrifluoroacetate: 
Step 1 

Synthesis of N-[(1S)-1-benzyl-2-(3-cyanophenoxy)ethyl]-4-cyanobenzamide: 

[0339] The crude product was obtained from 4.5 g (20.9 mmol) of hydrochloride of methyl ester of L-phenylalanine in 
the same manner as that of step 1 in Example 1 1 7 without the purification of the intermediate. The crude product was 
purified by the silica gel column chromatography to obtain the title compound. 

Yield: 1 .03 g (2.70 mmol) (12.9 %) 
MS (ESI, m/z) 489 (MH+) 
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H-NMR (CDCI3) 63.15 (2H. d). 4.01-4.18 (2H. m), 4.63-4.80(1H, m), 6.67 (1H, d). 7.15-7.42 (9H. m), 7.67 (2H. d). 
7.81 (2H, d) 

Step2 ■ 

Synthesis of N-[(1S)-2-(3-amidinophenoxy)-l-benzyletr^ bistrifluoroacetate: 

[0340] The title compound was obtained from 1.03 g (2.70 mmol) of N-[(1S)-1-benzyl-2-(3-cyanophenoxy)ethyr|-4- 
cyanobenzarrride in the same manner as that of step 2 in Example 117. 

Yield: 305 mg (0.474 mmol) (17.6%) 
MS (ESI,m/z)416(MH+) 

H-NMR (DMSO-d6) 6 2.95-3.17 (2H, m). 4.12-4.27 (2H, m), 4.55-4.62 (1H, m). 717-7.85 (2H, d), 7.97 (2H. d), 8.80 
(1 H. d), 9.24 (2H. br). 9.30 (2H, br), 9.42 (4H. br). 

Example 117 

Synthesis of N-[(1R)-2-(3-amidinophenoxy)-1-benzylethyO-4-amidinobenzamide bistrifluoroacetate: 
Step 1 

Synthesis of N-[(1 R)-1 -benzyl-2-(3-cyanophenoxy)ethy0-4-cyanobenzamide: 

[0341] The crude product was obtained from 4.5 g (20.9 mmol) of hydrochloride of methyl ester of D-phenylalanine 
in the same manner as that of steps 2. 4, 5 and 6 in Example 150 and steps 3 and 4 in Example 1 without the purifica- . 
tion of the intermediate. The crude product was purified by the silica gel column chromatography to obtain the title com- 
pound. 

Yield: 0.95 g (2.49 mmol) (1 1 .9 %) 
MS (ESI, m/z) 489 (MH+) 

H-NMR (CDCI3) 6 3.17 (2 H. d). 4.01-4.17 (2 H. m). 4.67-4.80 (1 H, m), 6.38 (1 H, d). 7.08-7.42 (9 H, m). 7.75 (2 
H,d).7.82(2H,d) 

Step 2 

Synthesis of N-[(1 S)-2-(3-amidinophenoxy)-1 -benzyletfiyT|-4-amidinobenzarnide bistrifluoroacetate: 

[0342] The title compound was obtained from 0.95 g (2.49 mmol) of N-[(1 R)-1 -benzyl-2-(3-cyanophenoxy)ethyl]-4- 
cyanobenzamide in the same manner as that of step 7 in Example 1 50. 

Yield: 188 mg (0.474 mmol) (17.6%) 
MS (ESI. m/z) 416 (MH+) 

H-NMR (DMSO-d6) 8 2.95-3.18 (2H. m). 4.17-4.27 (2H, m), 4.52-4.62 (1H, m). 7.19-7.57 (9H, m), 7.85 (2H, d), 
7.98 (2H. d), 8.79 (1 H, d), 9.24 (2H P br), 9.32 (2H. br), 9.42 (4H f br). 

Example 118 

Synthesis of ethyl (3R)-3-(4-amidinobenzoylamino)-4-(3-amidinophenoxy)butanoate bistrifluoroacetate: 
Stepl 

Synthesis of benzyl (3R)-3-t-bUoxycart»nylamino-4-(3-cyariophenoxy)l^^ 

[0343] 3.23 g (10.0 mmol) of p-benzyl N-t-btitoxycarbonyl-D-aspartate and 1 .39 ml (10.0 mmol) of triethylamine were 
dissolved in 50 ml of tetrahydrofuran. 0.96 ml (10.0 mmol) of ethyl chioroformate was added to the solution under cool- 
ing with ice, and the resultant mixture was stirred for 20 minutes. A precipitate thus formed was removed by the suction 
filtration. 5 g of ice and 0.76 g (20.0 mmol) of sodium borohydride were added to the filtrate under cooling, and they 
were stirred at room temperature for additional 1 .5 hours. After the addition of 1 N aqueous hydrogen chloride solution. 
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they were stirred at room temperature for one hour. The reaction mixture was treated with ethyl acetate as the extractant 
in an ordinary manner to obtain an oily residue, which was dissolved In 36 ml of tetrahydrofuran. 0.96 g (8.04 mmol) of 
3-cyanophenol, 2.30 g (8.77 mmol) of triphenylphosphine and 3.50 g (8.04 mmol) of diethyl azodicarboxylate (40 % 
solution in toluene) were added to the solution, and the obtained mixture was stirred at room temperature overnight. 
The solvent was evaporated, and the residue was purified by the silica gel column chromatography to obtain the title 
compound. 

Yield: 1 .80 g (4.38 mmol) (44 %) 

H-NMR (CDCI3) 6 1.46 (9H, s). 2.79 (2H, d), 4.00 (1H, dd), 4.06 (1H, dd). 4.41 (1H, br), 5.13 (2H. s), 5.56 (1H, br) 
7.05-71 .8 (4H, m), 7.21 -7.38 (5H, m). 

Step 2 

Synthesis of benzyl (3R)-3-(4-cyanobenzoylamino)-4-(3-cyanophenoxy)butanoate: 

[0344] 1 .8 g (4.38 mmol) of benzyl (3R)-3-t-butoxycart)onylamino-4-(3-cyanophenoxy)butanoate was dissolved in 20 
ml of 4 N solution of hydrogen chloride in dioxane. and the solution was stirred at 0°C for 6 hours. The solvent was evap- 
orated, and the obtained oily residue was dissolved in 5 ml of dichloromethane. 1 .09 g (6.58 mmol) of 4-cyanobenzoyl 
chloride and 1.22 ml (8.76 mmol) of triethylamine were added to the solution under cooling with ice. and they were 
stirred at room temperature overnight. The reaction mixture was treated with ethyl acetate as the extractant in an ordi- 
nary manner to obtain the crude product. After the silica gel column chromatography, the title compound was obtained. 

Yield: 1.21 g (2.75 mmol) (63 %) 

H-NMR (CDCI3) 6 2.86 (1H. dd), 2.95 (1H. dd). 4.12 (1H. dd), 4.20 (1H, dd), 4.85 (1H. br). 5.16 (2H, s) 7 09 (1H 
d).7.11 (IH.dd), 7.24-7.40 (7H,m). 7.72 (2H,d), 7.83 (2H,d). ' 

Step 3 

Synthesis of ethyl (3R)-3-(4-amidinobenzoylamino)-4-(3-amidinophenoxy)butanoate bistrifluoroacetate: 

[0345J 1 21 g (2.75 mmol) of benzyl (3R)-(4-cyanobenzoylamino)-4-(3-cyanophenoxy)butanoate was added to 20 ml 
of ethanol containing 30 % (w/v) of hydrogen chloride, and they were stirred at room temperature overnight. Then the 
reaction mixture was dissolved in 30 ml of 10 % (w/v) solution of ammonia in ethanol at room temperature, and the solu- 
tion was stirred at room temperature for two days. The solvent was evaporated, and the residue was purified by the 
reversed phase high-performance liquid chromatography with silica gel. containing octadadecyl group chemically 
bonded thereto, as the filler. After the elution with a mixed solvent of water and acetonitrile containing 0.1 % (v/v) of tri- 
fluoroacetic acid, the fraction of the intended product was freeze-dried to obtain the title compound. 

Yield.: 0.456 g (0.71 3 mmol) (25.9 %) 
MS (ESI. m/z)412(MH+) 

H-NMR (DMSO-d6) 5 1.15 (3H, t). 2.82 (2H. d), 4.07 (2H, q). 4.12 (1H, dd), 4.24 (1H, dd). 4.72 (1H t br). 7.33 (1H 
d). 7.39 (1H. S). 7.40 (1H, d), 7.54 (1H. dd), 7.91 (2H, d), 8.02 (2H. d). 8.84 (1H, d), 9.16 (2H, s), 9.28 (4H, s), 9.42 
(2H. s). 



Example 119 

Synthesis of (3R)-3-(4-amidinobenzoylamino)-4-(3-amidinophenoxy)butanoic acid bistrifluoroacetate: 

[0346] 0.466 g (0.729 mmol) of ethyl (3R)-3-(4-amidinobenzoylamino)-4-(3-amidinophenoxy)butanoate bistrifluoroa- 
cetate was dissolved in 10 ml of concentrated hydrochloric acid, and the solution was stirred at 40°C for 6 hours. Hydro- 
gen chloride was evaporated, the residue was treated by the reversed phase high-performance liquid chromatography 
with silica gel, containing octadodecyl group chemically bonded thereto, as the filler After the elution with a mixed sol- 
vent of water and acetonitrile containing 0.1 % (v/v) of trifluoroacetic acid, the fraction of the intended product was 
freeze-dried to obtain the title compound. 

Yield.: 0.151 g (0.247 mmol) (46 %) 
MS (ESI, m/z) 384 (MH+) 

H-NMR (DMSO-d6) 5 2.74 (2H. d). 4.13 (1 H. dd). 4.24 (1 H, dd), 4.69 (1 H. ddt), 7.35 (1 H. d), 7.40 (1 H, d), 7 41 (1 H 
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s), 7.55 (1H. dd), 7.91 (2H, d), 8.03 (2H ( d), 8.81 (1H, d), 9.20 (2H. s). 9.28 (2H, s), 9.33 (2H. s). 9.43 (2H. s). 
Example 120 

Synthesis of ethyl (4R)-4-(4-amidirobenzoylamino)-5-^^ bistrifluoroacetate: 
Stepl 

Synthesis of benzyl (4R)^-t4>utoxycarbonylamino-5-(3-cyanophenoxy)pentanoate: 

[0347] The title compound was obtained from 3.37 g (10.0 mmol) of y-benzyl N-t-butoxycarbonyl-D-glutamate in the 
same manner as that in the synthesis of benzyl (3R)-3-t-butoxycait>ony1arra^ 

Yield.: 3.20 g (7.54 mmol) (75.4 %) 

H-NMR (CDCI3) 6 1 .44 (9H. s). 1.69 (2H, br), 2.02 (2H, br), 3.98 (2H, br), 4.83 (1 H, br), 5.1 1 (2H, s). 7.04-7.16 (4H. 
m), 7.24-7.40 (5H, m). 

Step 2 

Synthesis of benzyl (4R)-4-(4<yanoberizoylamiiio)-5-(^ 

[0348] The title compound was obtained from 3.20 g (7.54 mmol) of benzyl (4R)-4-t-butoxycarbonylamino-5-(3-cyan- 
ophenoxy)pentanoate in the same manner as that in the synthesis of benzyl (3R)-3-(4-cyanobenzoylamino)-4-(3-cyan- 
ophenoxyjbutanoate 

Yield.: 2.16 g (4.76 mmol) (63.2 %). 

H-NMR (CDCI3) 6 2.10-2.28 (2H, m), 2.54 (1H. ddd). 2.69 (1H f ddd). 4.10 (1H, dd), 4.18 (1H. dd), 4.48 (1H. br), 
5.12 (2H, s). 7.00 (1H, br). 7.14-7.19 (2H. m). 7.24-7.41 (7H. m). 7.12 (2H, d). 7.87 (2H, d). 

Step 3 

Synthesis of ethyl (4R)-4-(4-amidinoberizoylamino)-5-(3-amidinophenoxy)pentanoate bistrifluoroacetate: 

[0349] The title compound was obtained from 2.16 g (4.76 mmol) of benzyl (4R)-4-(4-cyanobenzoylamino)-5-(3-cyan- 
ophenoxy)pentanoate in the same manner as that of the synthesis of ethyl (3R)-3-(4-amidinobenzoylamino)-4-(3-amid- 
inophencxy)butanoate. 

Yield: 1.78 g (2.72 mmol) (57.2 %) 
MS (ESI. m/z) 426 (MH+) 

H-NMR (DMSOd6) 6 1 .15 (3H, t). 1 .88-1 .98 (1 H. m), 2.01 -2. 1 1 (1 H. m), 2.45 (2H, ddd), 4.03 (2H. q), 4.1 1 (1 H, dd), 
4.19 (1 H. dd). 4.38 (1H, br). 7.34 (1H, d). 7.39 (1H, d), 7.40 (1H. s). 7.54 (1H. dd). 7.91 (2H. d). 8.05 (2H, d). 8.66 
(1H, d), 9.17 (2H, s). 9.29 (4H, s). 9.42 (2H. s). 

Example 121 

Synthesis of (4R)-4-(4-amidiriobenzoylamino)-5-(3-amidinc^)henoxy)pentanoic acid bistrifluoroacetate: 

[0350] The title compound was obtained from 1 .02 g (1 .56 mmol) of ethyl (4R)-4-(4-aminobenzoylamino)-5-(3-amid- 
inophenoxy)pentanoate bistrifluoroacetate in the same manner as that of the synthesis of (3R)-3-(4-amidinoben- 
zoylamino)-4-(3-amidinophenoxy)butanoic acid bistrifluoroacetate. 

Yield: 261 mg (0.417 mmol) (26.7 %) 
MS (ESI, m/z) 398 (MH+) 

H-NMR (DMSO<J6) 6 1 .84-1 .96 (1 H, m), 1.98-2.10 (1H, m), 2.37 (2H, ddd), 4.11 (1H.dd), 4.20 (1H.dd). 4.38(1H. 
br), 7.33 (1H. d). 7.39 (1H, d). 7.40 (1H. s), 7.91 (2H. d). 8.05 (2H. d), 8.65 (1H, d). 9.18 (2H, s), 9.26 (2H. s). 9.29 
(2H, s). 9.41 (2H, s). 
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Example 122 

Synthesis of N-[3-(3-amidinophenoxy)pro^l]-4-amidinoben2amide bistrifluoroacetate: 
Synthesis of ethyl 4-[3-(3-amidinophenoxy)propylcarbamoylbenzoate trifluoroacetate: 
Step 1 

Synthesis of N-(3-bromopropyl)-t-butyl carbamate: 

10351] The title compound was obtained from 18.4 g (84.2 mmol) of 3-bromopropylamine hydrobromide and 13.1 g 
(60.0 mmol) of di-t-butyl dicarbonate in the same manner as that of step 1 in Example 1 . 

Yield: 1 1 .8 g (50.0 mmol) (83 %) 
is H-NMR (CDCI3) 6 1 .42 (9H, s). 2.05 (2H, tt). 3.25 (2H, dt). 3.45 (2H, t)4.70 (1H. br) 

Step 2 

Synthesis of 3-[3-(t-butoxycarbonylamino)propoxy]benzonitriIe: 

20 

[0352] The title compound was obtained from 2 g (16.8 mmol) of N-(3-bromopropyl)-t-butyl carbamate and 2 g (16.8 
mmol) of 3-hydroxybenznrtrile in the same manner as that of step 2 in Example 1 . 

Yield: 4.51 g (1 6.3 mmol) (96 %) 
25 H-NMR (CDCI3) 6 1.42 (?H, s), 2.00 (2H. tt), 3.35 (2H, dt), 4.05 (2H, t), 4.70 (1H, br), 7.12 (1H, d), 7.14 (1H, s) 

7.24 (1H,d). 7.37 (1H,t). 

Step 3 

30 Synthesis of 3-(3-aminopropoxy)benzonitrile hydrochloride: 

[0353] The title compound was obtained from 1 g (3.6 mmol) of 3«[3-(t-butoxycarbonylamino)propoxy]benzohitrile in 
the same manner as that of step 3 in Example 1 . 

55 Yield: 758 mg (3,6 mmol) (100%) 
Step 4 

Synthesis of N-[3-(3-cyanophenoxy)propyl]-4-cyanobenzamide: 

40 

[0354] The title compound was obtained from 100 mg (0.47 mmol) of 3-(3-aminopropoxy)benzonitrile hydrochloride 
and 77 mg (0.52 mmol) of 4-cyanobenzoic acid in the same manner as that of step 4 in Example 1 . 

Yield: 124 mg (0.41 mmol) (87 %) 
45 H-NMR (CDCI3) 6 2.18 (2H, tt). 3.70 (2H. dt), 4.15 (2H, t). 6.50 (1H ( br). 7.15 (1H, d), 7.18 (1H, s), 7.25 (1H, d), 7.38 

(1H,t), 7.75 (2H.d), 7.85 (2H,d) 

Steps 

so Synthesis of N-[3-(3-amidinophenoxy)propyl]-4-amidinobenzamide bistrifluoroacetate: 
Synthesis of ethyl 4-[3-(3-amidinophenoxy)propylcarbamoyl]benzoate trifluoroacetate: 

[0355] The title compound was obtained from 1 25 mg (0.41 mmol) of N-[3-(3-cyanophenoxy)propoxy]-4-cyanobenza- 
55 mide in the same manner as that of step 5 in Example 95. 
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N-[3-(3-amidinophenoxy)propyQ-4-amidinobenzamide bistrifluoroacetate: 
[0356] 

5 Yield: 3 mg (0.01 mmol) (2 %) 

MS (ESI. m/z) 340 (MH+) 

H-NMR (DMSOd6) 6 2.05 (2H. tt). 3.50 (2H, dt). 4.18 (2H, t). 7.31 (1H, d), 7.38 (1H, s). 7.39 (1H. d). 7.54 (1H. s). 
7.89 (2H f d), 8.04 (2H. d), 8.80 (1H. br). 9.10 (2H f br), 9.20 (2H, br), 9.30 (2H. br), 9.40 (2H, br). 

10 Ethyl-4-t3-(3-arrudinophenoxy)propylcafbamoyl]benzoate trifiuoroacetate: 

[0357] 

MS (ESI, m/z) 370 (MH+) 

75 H-NMR (DMSO-d6) 6 1.35 (3H. t), 2.05 (2H. tt). 3.45 (2H f dt). 4.15 (2H ( t). 4.35 (2H, q), 7.32 (1H, d), 7.38 (1H, d). 

7.37 (2H. s). 7.55 (1H. t). 7.97 (2H. d). 8.04 (2H. d). 8.75 (1H. br). 9.05 (2H. br), 9.27 (2H. br). 

Example 123 

20 Synthesis of N-[3-(3-amidinophenoxy)propy0-(1 -acetyl-4-ptperidine)carboxamide trifiuoroacetate: 
Synthesis of N-[3-(3^;yanophenoxy)propy!H1^cetyM^ 

[0358] The title compound was obtained from 89 mg (0.52 mmol) of (1-acetyl-4-piperidine)carboxylic acid and 100 
25 mg (0.47 mmol) of 3-(3-aminopropoxy)benzonitrile hydrochloride in the same manner as that of step 4 in Example 1 . 

Yield: 98 mg (0.30 mmol) (64 %) 

H-NMR (CDCI3) 5 1.50-1.90 (4H. m). 2.05 (2H. tt), 2.30 (1H, m), 2.65 (1H. m), 3.10 (1H, m). 3.45 (2H. dt). 3.85 (1H. 
m), 4.05 (2H, t), 4.60(1H, m). 5.75 (1H, br), 7.15 (1H, d). 7.15 (1H. s). 7.25 (1H t d). 7.40(1H, t) 

30 

Step 2 

Synthesis of N-[3-(3-amidinophenoxy)propyl]-(1-acetyl-4-piperidinecarbamide trifiuoroacetate: 

3S [0359] The title compound was obtained from 98 mg (0.30 mmol) of r^H3-(3-cyanophenoxy)propyl]-0 -acetyl-4-pipe- 
ndinecarbamide in the same manner as that of step 5 In Example 95. 

Yield: 72 mg (0.1 6 mmol) (yield: 53 %). 
MS (ESI, m/z) 347 (MH+) 

40 H-NMR (DMSOd6) 6 1.30-1.50 (2H, m). 1.70 (2H, m). 1.85 (2H. tt). 2.35 (1H. m). 2.55 (1H. m), 3.00 (1H. m). 3.20 
(2H. dt). 3.80 (1H. m), 4.05 (2H, t), 4.35 (1H, m), 7.28 (1H. d), 7.35 (1H. s), 7.37 (1H. s), 7.55 (1H, t). 7.90 (1H, br). 
9.20 (2H. br), 9.30 (2H. br). 

Example. 124 

45 

Synthesis of N-[3-(3-amidin(XDhenoxy)propyO^-piperidinecarboxamide bistrifluoroacetate: 
Stepl 

so Synthesis of 3-hydroxybenzamidine hydrochloride: 

[0360] 5 g (42 mmol) of 3-hydroxybenzonitrile was dissolved in 50 ml of ethanol containing 30 % (w/v) of hydrogen 
chloride, and the solution was stirred at room temperature overnight. The solvent was evaporated, and the residue was 
dissolved in 50 ml of 30 % (w/v) solution of ammonia in ethanol. After the stirring at room temperature overnight, the 
55 solvent was evaporated to obtain the title compound. 

Yield: 4.4 g (25.5 mmol) (61 %) 
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Step 2 

Synthesis of N-t-butoxycarbonyl-3-hydroxybenzamidine: 

[0361 ] 1 g (5.8 mmol) of 3-hydrQxybenzamidine hydrochloride, 1 .27 g (5.8 mmo!) of di-t-butyl dicarbonate 2 4 mg (0 2 
mmol) of 4-(dimethylamino)pyridine and 1.30 g (12.8 mmol) of triethylamine were dissolved in 20 ml of dimethyHbrma- 
mide. and the solution was stirred at room temperature overnight. After the treatment with ethyl acetate as the extract- 
ant in an ordinary manner, the title compound was obtained. 

Yield: 458 mg (1 .94 mmol) (33 %) 

H-NMR (DMSO-d6) 6 1.45 (9H, s), 6.95 (1H, d), 7.25 (1H. t), 7.35 (1H.d). 7.38 (1H, s). 8.90 (2H, br), 9.65 (1 H, br) 
Step 3 

Synthesis of N-t-butoxycarbonyl-3-[3-(t-butoxycarbonylamino)propoxy]benzamidine: 

[0362] The title compound was obtained from N-t-butoxycarbonyl-3-hydroxybenzamidine and N-(3-bromoproDyl)-t- 
butyl carbamate in the same manner as that of step 2 in Example 1 . 

H-NMR (CDCI3) 6 1.42 (9H. s), 1.55 (9H,s), 3.52 (2H. dt). 4.05 (2H, t), 4.95 (1 H, br), 7.03 (1 H, d), 7.33 (1 H t). 7.41 
(1H, br), 7.47 (1H, br) 

Step 4 

Synthesis of 3-(3-aminopropoxy)benzamidine dihydrochloride: 

[0363] The title compound was obtained from 3-[3-(t-butoxycarbonylamino)propoxy]-N-t-butoxyc^ 
in the same manner as that of step 3 in Example 1 . 

h^o^^oln 3 ^ br> ' 4 30 (2H ' br)> 7 34 (1Hl d) " 7 49 (1H - 7 51 < 1H " s >' 7 56 < 1H - *)■ 8 (3H. 
urj, y.<iy (^h, or), 9.50 (2H, br). 

StepS 

Synthesis of N-[3-(3-amidinophenoxy)propyQ-4-p^^ bistrifluoroacetate: 

10364] 30 mg (0.13 mmol) of (1-t-butoxycarbonyM-piperidirte)carboxylic acid and 12 mg (0.12 mmol) of N-methylmor- 
pholme were dissolved in 5 ml of dimethylformamide. 13 mg (0.12 mmol) of ethyl chloroformate was added to the solu- 
tion under cooling with ice. Five minutes after, a solution of 50 mg (0.12 mmol) of 3-[(3-aminopropy0oxy]ben2amidme 
bistrifluoroacetate and 24 mg (0.24 mmol) of N-methylmorpholine in 5 ml of dimethylformamide was added to the result- 
ant mixture, and they were stirred at room temperature for 4 hours After the treatment with ethyl acetate as the extract- 
ant in an ordinary manner, the crude product was obtained. This product was dissolved in 10 ml of 4 N solution of 
hydrogen chlonde in dioxane. and the solution was stirred at room temperature for 2 hours. The solvent was evapo- 
rated, and the residue was treated by the reversed phase high-performance liquid chromatography with silica gel con- 
taining octadodecyl group chemically bonded thereto, as the filler. After the elution with a mixed solvent of wate'r and 
acetonrtnle containing 0.1 % (v/v) of trifluoroacetic acid, the fraction of the intended product was freeze-dried to obtain 
the title compound. 

Yield.: 32 mg (0.06 mmol) (50 %) 
MS (ESI. mft) 305 (MH+) 

H-NMR (DMSO-d6) 6 1.62-1.95 (6H. m), 2.40 (1H, m), 2.90 (2H. m). 3.20-3.38 (4H. m). 4.10 (2H. t) 7 28 (1H d) 
7.38(1H.s).7.39(1H.d).7.53(1H,t).8.04(1H.br).8.46(1H.br).8.78(1H.br).9.30(2H.br).9.42(2H br) ' 
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Example 125 

Synthesis of N-PK3-amidinophenoxy)propyl]-4-aminobenzamlde bistrifluoroacetate: 
5 Step 1 

Synthesis of ethyl 4-(t-butoxycarbony[amino)benzoate: 

[0365] The title compound was obtained from ethyl 4-aminobenzoate and di-t-butyl dicarbonate in the same manner 
io as that of step 1 in Example 1 . 

H-NMR (CDCI3) 6 1 .38 (3H, t). 1 .55 <9H, s), 4.35 (2H, q), 6.65 (1 H. br), 7.42 (2H. d). 7.95 (2H. d) 
Step 2 

15 

Synthesis of 4-(t-butoxycarbonylamino)benzoic ackJ: 

[0366] The title compound was obtained from ethyl 4-(t-birtoxycartx>nylamino)benzoate in the same manner as that 
of step 2 in Example 97. 

20 

Step 3 

Synthesis of N-[3-(3-amidinophenoxy)propyl]-4-aminobenzamide bistrifluoroacetate: 

25 [0367] The title compound was obtained from 50 mg (0.126 mmol) of 3-(aminopropaxy)benzamidine bistrifluoroace- 
tate and 30 mg (0.126 mmol) of 4-(t-butoxycarbonylamino)benzoic acid in the same manner as that of step 5 in Exam- 
ple 124. 

Yield: 9.5 mg (0.018 mmol) (15 %) 
30 MS (ESI. m/z) 313 (MH+) 

H-NMR (DMSO-d6) 6 1.95 (2H f tt), 3.35 (2H. dt). 4.10 (2H, t). 6.57 (2H, d), 7.30 (1H. d). 7.36 (IK s). 7.37 (1H. d), 
7.53 (1H, t). 7.58 (2H. d). 8.08 (1H, br). 9.10 (2H, br). 9.30 (2H. br). 

Example 126 

35 

Synthesis of N-[3-(3-amidinophenoxy)prcpy0^ 

[0368] The title compound was obtained from 80 mg (0. 1 9 mmol) of 3-(aminopropoxy)benzarntdine bistrifluoroacetate 
and 48 mg (0. 1 9 mmol) of 4-(t-butoxycarbonylamino)methylbenzoic acid in the same manner as that of step 5 in Exam- 
40 pie 124. 

Yield : 25 mg (0.045 mmol) (24 %) 
MS (ESI. m/z) 327 (MH+) 

H-NMR (DMSOd6) 6 2.00 (2H. tt). 3.40 (2H). 4.02-4.18 (4H. m). 7.29 (1H, d). 7.36-7.40 (2H. m). 7.48-7.54 (3H. 
45 m), 7.88 (2H. d). 8.38 (3H. br). 8.60 (1 H. br). 9.30 (2H. br). 9.42 (2H, br). 

Example 127 

Synthesis of N-[3-(3-amidinophenoxy)propyq-3-amidinobenzarrt^ bistrifluoroacetate: 

50 

Synthesis of ethyl 3-[3-(3-amidinophenoxy)propylcarbamoyl]benzoate trif luoroacetate: 
Step 1 

55 Synthesis of N-[3-(3-cyanophenoxy)propyl]-3-cyanobenzamtde: 

[0369] The title compound was obtained from 3-cyanobenzoic acid and 3-(3-aminopxopoxy)benzonitrile hydrochlo- 
ride in the same manner as that of step 4 in Example 1 . 
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Step 2 



Synthesis of N-[3-(3-amidinophenoxy)propyl]-3-amidinoben2amjde bistrif luoroacetate: 
Synthesis of ethyl 3-[3-(3-amidinophenoxy)propylcarbamoyl]benzoate trifluoroacetate: 

[0370] The title compound was obtained from 125 mg (0.41 mmol) of N-[3-(3-cyanophenoxy)propyI]-3-cyanobenza-- 
mide In the same manner as that of step 5 in Example 95. 

N-[3-(3-Amidinophenoxy)propyl]-3-amidinoben2amide bistrifluoroacetate: 



Yield: 3 mg (0.005 mmol) (1 %) 
MS (ESI, mfe) 340 (MH+) 

H-NMR (DMSO-d6) 6 2.05 (2H. tt), 3.50 (2H, dt). 4.20 (2H, t), 7.31 (1 H, d). 7.38 (1 H, s), 7.39 (1 H d) 7 54 (1 H t) 
7.72 (1H, t), 7.94 (1H, d), 8.18 (1H, d). 8.26 (1H, s). 8.75 (1H, br), 9.11 (2H, br). 9.21 (2H, br), 9.27 (2H, br). 9.38 
(2H, br). 

Ethyl 3-[3-(3-amidinophenoxy)propylcarbamoyabenzoate trifluoroacetate: 
[0372] 

MS (ESI, nVz) 370 (MH+) 

H-NMR (DMSOkJS) 6 1.35 (3H, t), 2.05 (2H, tt), 3.50 <2H, dt). 4.15 (2H, t). 4.35 (2H, q), 7.32 (1H, d). 7.38 (1 H s) 
739 (1 H, d). 7.54 (1H, t). 7.63 (1H, t), 8.09 (1 H, d), 8.13 (1H. d), 8.44 (1 H, s), 8.78 (1 H, br), 9.15 (2H, br), 9.28 (2h! 

Example 128 

Synthesis of 3-[3-(2-naphthalenesuH6nylamino)propQxy]benzamidine trifluoroacetate: 
Step 1 

Synthesis of 3-[3-(2-naphthalenesuHbnylamino)propoxy]benzonitrile: 

[0373] The title compound was obtained from 2-naphthalenesulfonyl chloride and 3-(3-aminopropoxy)benzonitrile h 
the same manner as that of step 1 in Example 110. 



Synthesis of 3-[3-(2-naphthalenesulfonylamino)propoxy]benzamid!ne trifluoroacetate: 

[0374] The title compound was obtained from 300 mg (0.82 mmol) of 3-[3-(2-naphtha 
zonitrile in the same manner as that of step 5 in Example 95. 

Yield: 169 mg (0.34mmol) (41%) 
MS (FAB, m/z) 384 (MH+) 



[0371] 




(2H, t). 4.80 (1H,br), 6.95 (1H. s), 7.00 (1H, d), 7.20 (1H, d). 7.30 
(1H,s) 



Step 2 




(2H, t), 7.17 (1H, d), 7.25 (1H. s), 7.35 (1H, d), 7.45 (1H, t), 
ibr). 
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Example 129 

Synthesis of N-[3-(3-amidtnophenoxy)prop^ trrfluoroacetate: 

5 [0375] 30 mg (0.11 mmol) of 3-(aminopropoxy)benzamidine dihydrochloride, 25.8 mg (0.135 mmol) of N-benzyloxy- 
carbonyl-D-alanine, 23.0 mg (0.17 mmol) of 1 -hydroxybenzotriazole, 25.9 mg (0.135 mmol) of 1 -ethyl-3-(3-dimethylami- 
nopropyl)carbodiimide hydrochloride and 23 mg (0.23 mmol) of N-methylmorpholine were dissolved in 2 ml of 
dimethylformamide, and the solution was stirred overnight. After the treatment with ethyl acetate as the extractant in an 
ordinary manner, the crude product was obtained. The residue was treated by the reversed phase high-performance 

10 liquid chromatography with silica gel. containing octadodecyl group chemically bonded thereto, as the filler. After the 
elution with a mixed solvent of water and acetonitrile containing 0.1 % (v/v) of trifluoroacetic acid, the fraction of the 
intended product was freeze-dried to obtain the title compound. 

Yield.: 5 mg (0.01 mmol) (7 %) 
15 MS(ESI.m/z)399(MH+) 

H-NMR (DMSOd6) 6 1.20 (3H d), 1.90 (2H, tt), 3.25 (2H, dt). 3.92-4.10 (3H. m). 5.00 (2H. m), 7.26-7.44 (8H. m). 
7.53 (1H, t), 7.97 (1H, br), 9.10 (2H, br), 9.30 (2H, br). 

Example 130 

20 

Synthesis of N-[3-{3^midinophenoxy)propyOK 2 S)-2-(benzylc«ycarbonylamino)propionamide trrfluoroacetate: 

[0376] The title compound was obtained from 30 mg (0.1 1 mmol) of 3-(aminopropoxy)benzamidine dihydrochloride 
and 26 mg (0. 1 35 mmol) of N-benzyloxycarbonyl-L-alanine in the same manner as that of step 5 in Example 124. 

Yield: 17 mg (0.03 mmol) (22 %) 
MS (ESI, rrvz) 399 (MH+) 

H-NMR (DMSO-d6) 6 1.20 (3H, d), 1.90 (2H. tt), 3.25 (2H, dt), 3.92-4.10 (3H. m). 5.00 (2H. m), 7.26-7.44 (8H, m). 
7.53 (1H. t). 7.97 (1H f br), 9.10 (2H. br), 9.30 (2H, br). 

30 

Example 131 

Synthesis of (4S)-4-[3-(3-amidinophenoxy)propyqcarbam acid trifluoroace- 

tate: 

35 

[0377] t-Butyl ester of the title compound was obtained from 30 mg (0.1 1 mmol) of 3-(aminopropoxy)benzamidine 
dihydrochloride and 46 mg (0.135 mmol) of y-t-butyl N-benzyloxycarbonyl-L-glutamate in the same manner as that of 
step 1 in Example 129. This compound was dissolved in 4 N solution of hydrogen chloride in dioxane, and the solution 
was stirred for 5 hours. The solvent was evaporated, and the residue was treated by the reversed-phase high-perform- 
40 ance liquid chromatography with silica gel, containing octadodecyl group chemically bonded thereto, as the filler. After 
the elution with a mixed solvent of water and acetonitrile containing 0.1% (v/v) of trifluoroacetic acid, the fraction of the 
intended product was freeze-dried to obtain the title compound. 

Yield: 12 mg (0.02 mmol) (15 %) 
45 MS (ESI, m/z) 457 (MH+) 

H-NMR (DMSO-d6) 6 1 .70-1 .95 (4H, m), 2.25 (2H, t), 3.23 (2H t dt). 3.85-4.05 (3H, m), 4.95-5.05 (2H. m), 7.27-7.38 
(7H P m), 7.44 (1H, d). 7.52 (1H. t), 8.02 (1H, t). 9.00 (2H, br), 9.30 (2H, br). 
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Example 132 

Synthesis of N-[3-(3-amidinophen(^^^ bistrifluoro- 
acetate: 



Stepl 

Syndesis of N-(3-(3-amidinophenoxy)propyO-(2S)-2-(t-butoxycartjonylamino)-3-[1 -(4-toluenesuifbnyt)-4-imida- 
zolyi]propanamide bistrifluoroacetate: " 

[0378] The title compound was obtained from 3-(aminopropoxy)benzamMine dihydrochloride and(2S)-2-(t-butoxvcar- 
bonylam.no)-3-[1 -(4-toluenesulfonyl)-4-imidazolyf]propionic acid in the same manner as that of step 5 in Example 124. 

Step 2: 

Synthesis of N-[3^3-amidirK)phenoxy)propytM2S^ bistrifluoro- 
acetate. 

I0 ^! ] - w 40 m9 „ (0 05 mmol > °» N-P-G-a^roPtenoxyJpr^^ 

^.m^olyGpropanarrtde bistrifluoroacetate and 13.5 mg (0.1 mmol) of 1-hydroxybenztriazole were dissolved in 2 
ml of tetrahydrof uran. and the solution was stirred at room temperature overnight. The solvent was evaporated and the 
residue was treated by the reversed-phase high-performance liquid chromatography with silica gel. containing octado- 
decyl group diemically bonded thereto, as the fitter After the elution with a mixed solvent of water and acetonitrile con- 
taining 0.1 % (v/v) of trifluoroacetic acid, the fraction of the intended product was freeze-dried to obtain the title 
25 compound. 

Yield: 23 mg (0.035 mmol) (70 %) 
MS (ESI, mfe) 431 (MH+) 

H-NMR (DMSO-d6) 6 1.35 (9H, s), 1.85 (2H f tt) t 2.80-3.10 (2H, m), 3.25 (2H, dt), 4.05 (2H t) 420HH m> 711 
(IK d>. 7.26-7.40 (4H m), 7.53 (1H, t), 8.03 (1H, br). 8.95 (1H, s), 9.15 (2H, 1 ' 1 

Example 133 

Synthesis of N-[3-(3-amidiiiophenoxy)propyQ-^ bjstrif . 
35 luoroacetate: 



Synthesis of (2S)-2-amino-3-[1-(4-toluenesulfonyl)-4-imidazolyl]propionic acid bistrifluoroacetate- 

40 

[0380] 5 g of (2S)-2-(t-butoxycarbonylamino)-3-[1-(4-toluenesulfonyO-4Htrtdazolynprop acid was stirred in trif- 
luoroacetic aad at room temperature for 2 hours. The solvent was evaporated, and the residue was suspended in 
dichloromethane. After the f iltratian followed by the vacuum-drying, the title compound was obtained. 

45 Yield: 6.00 g 

H-NMR (DMSO-d6) 6 2.40 (3H. s). 3.00 (2H. m). 4.18 (1 H. bra). 7.48-7.56(3H. m). 7.96 (2H. d). 8.20 (3H. bis). 8.36 
Step 2 

so 

Synthesis of (2S)-2-(benzyloxycaxbonylamino)-3^^ add: 

l03 Vl 1 9 1 2 ' 4 . mm0l) ° f ( 2S )- 2 - amino - 3 -t-<-(4-toluenesulfonyl)-4-imidazolyl]propionic acid bistrifluoroacetate and 840 
mg (10 mmol) of sodium hydrogencarbonate were dissolved in 30 ml of water. A solution of 2.4 ml (15 mmol) of benzyl 
55 chloroformate in 30 ml of ether was added to the obtained solution, and they were stirred at room temperature for 4 
hours. A saturated aqueous sodium hydrogencarbonate solution was added to the resultant mixture, and the aqueous 
layer was washed with ether. Then, the aqueous layer was acidified with hydrochloric acid. After the same isolation 
process as that of step 1 in Example 1 with ethyl acetate as the extractant. the title compound was obtained 
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Yield: 628 mg 

H-NMR PMS0<I6) 6 2.30 (3H, s), 2.90-3.20 (2H, m) t 4.35 (1H, brs), 5.00-5.10 (3H. m), 7.12 (2H, d), 7.27-7.40 
(7H, m), 7.49 (2H, d) 

5 Step 3 

Synthesis of N-t3-(3-amicnnophenoxy)propyn-(2S)-2-(benzylaxycartX)nylami bistrif- 
luoroacetate: 

io [0382] The title compound was obtained from (2S)-2-(benzyloxycartonylamjno)-3-[1^4-toluenesulfonyl)-4-tmkia- 
zolyljproptonic acid and 3-(aminopropoxy)benzamidine dihydrochloride in the same manner as that of step 5 in Exam- 
ple 124. 

MS (ESI. nVz) 465 (MH+) 

is H-NMR (DMSO-d6) 8 1.90 (2H. tt), 2.85-3.15 (2H, m), 3.25 (2H, dt). 4.05 (2H, t), 4.30 (1 H, m), 4.95-5.05 (2H, m), . 

7.24-7.40 (9H. m), 7.53 (1H.t). 8.50 (1H, br), 8.96 (1H. s), 9.17 (2H, brs), 9.28 (2H, brs). 

Example 134 

20 Synthesis of N-[3-(3-amidinophenoxy)propyO-(2S,3S)-2-(ben^ trif luoroace- 

tate: 

[0383] The title compound was obtained from 70 mg (0.28 mmol) of 3-(aminopropoxy)benzamrdine dihydrochloride 
and 70 mg (0.26 mmol) of N-benzyloxycarbonyl-L-isoleucine in the same manner as that of step 5 in Example 124. 

25 

Yield: 33 mg (0.06 mmol) (23 %) 
MS (ESI. nVz) 441 (MH+) 

H-NMR (DMSO-d6) 60.78-0.83 (6H, m), 1.10 (1H, m). 1.40 (1H. m), 1.70 (1 H, m), 1 .90 (2H, m), 3.22 (2H, m), 3.80 
(1H, t), 4.05 (2H, t). 5.00 (2H, m), 7.22-7.40 (8H. m). 7.55 (1 H, t). 8.05 (1H. br). 9.03 (2H, br), 9.30 (2H, br). 

30 

Example 135 

Synthesis of N-p-{3-amidinophenoxy)propyn^2S)-2-(be bistrif luoroace- 

tate: 

35 

[0384] t-Butyl carbamate of the title compound was obtained from 70 mg (0.28 mmol) of 3-(aminopropoxy)benzami- 
dine dihydrochloride and 99 mg (0.26 mmol) of N-a-benzyloxycartx3nyl-N-e-t-butoxycarbonyl-L-lysine in the same man- 
ner as that of step 5 in Example 124. This compound was then dissolved in 4 N solution of hydrogen chloride in dioxane. 
and the obtained solution was stirred for 5 hours. The solvent was evaporated, and the residue was treated by the 
40 reversed-phase high-performance liquid chromatography with silica gel, containing octadodecyl group chemically 
bonded thereto, as the filler. After the elution with a mixed solvent of water and acetonitrile containing 0.1 % (v/v) of tri- 
f luoroacetic acid, the fraction of the intended product was freeze-dried to obtain the title compound. 

Yield: 70 mg (0.1 mmol) (38 %) 
45 MS (ESI. mfe) 456 (MH+) 

H-NMR (DMSO-d6) 6 1.30 (2H t m). 1.43-1.61 (4H, m), 1.90 (2H, m), 2.75 (2H. m), 3.23 (2H, m), 3.90 (1H, m). 4.05 
(2H, t). 5.01 (2H). 7.26-7.41 (8H, m), 7.53 (1H, t). 7.69 (3H, br), 8.23 (1H. br), 9.15 (2H, br), 9.30 (2H, br). 

Example 136 

so 

Synthesis of N-[3-(3-amidincphenoxy)propyn-(2S)-2-(b^ trif luoroacetate: 

[0385] The title compound was obtained from 30 mg (0.11 mmol) of 3-(amincpropoxy)benzamidine dihydrochloride 
and 40 mg (0. 1 35 mmol) of N-benzy loxycarbonyl-L-phenylalanine in the same manner as that of step 5 in Example 1 24. 

55 

Yield: 7 mg (0.01 2 mmol) (9%) 
MS (ESI, m/z) 475 (MH+) 

H-NMR (DMSO-d6) 6 1.82 (2H). 2.70-3.00 (2H, m). 3.23 (2H ( m), 4.00 (2H, t), 4.20 (1H. m). 4.90-5.00 (4H. m). 
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7.17-7.40 (12H, m), 7.50-7.60 (2H), 8.10 (1 H. br), 9.10 (2H. br), 9.30 (2H. br). 
Example 137 

Synthesis of N-[3-(3-amidinophenc^)pro^^ trif luoroacetate: 

[0386] The title compound was obtained from 70 mg (0.28 mmol) of 3-(aminopropoxy)benzamidine dihydrochloride 
and 78 mg (0.26 mmol) of N-benzyloxycarbonyl-D-phenylalanine in the same manner as that of step 5 in Example 124. 

Yield: 1 4. 1 mg (0.024 mmol) (9%) 
MS (ESI, m/z) 475 (MH+) 

H-NMR (DMSO-d6) 6 1.82 (2H). 2.70-3.00 (2H, m), 3.23 (2H, m) f 4.00 (2H, t), 4.20 (1H, m), 4.90-5 00 (4H m) 
7.17-7.40 (12H, m), 7.50-7.60 (2H), 8.10 (1H, br), 9.05 (2H, br), 9.30 (2H. br). 

Example 138 

Synthesis of N-[3-(3-amidinophenoxy)propyl]-(2S)-2-aminopropananide bistrifluoroacetate: 

[0387] 1 1 mg (0.02 mmol) of N-[3-(3-amidinophenoxy)propyO-{2S)-2^^ trif luor- 

oacetate was dissolved in 1 ml of ethanol. 1 mg of 10 % palladium / carbon was added to the solution, and they were 
stirred at room temperature in 1 atm. hydrogen atmosphere for 5 hours. Palladium / carbon was removed by the suction 
filtration. Water containing 0. 1 % (v/v) of trif luoroacetic acid was added to the filtrate, and the resultant mixture was con- 
centrated to obtain the title compound. Yield: 7mg (0.014 mmol) (70%) 

MS (ESI, m/z) 349 (MH+ +DMSO-d6) 

H-NMR (DMSO-d6) 5 1 .35 (3H, d). 1 .90 (2H, tt), 3.30 (2H, dt), 3.80 (1 H. br), 4.10 (2H, t). 7.30 (1 H. d), 7 37 (1 H s) 
7.39 (1H, d). 7.54 (1H, t). 8.12 (3H, br). 8.52 (1H, br), 9.31 (2H, br), 9.37 (2H, br). " 

Example 139 

Synthesis of N-[3-(3-amidinophenoxy)]propyI]-(2S)-amino-3-(4-imidazolyl)propanamide tristrif luoroacetate: 

[0388] 1 0 mg of N-[3-(3-amidinophenoxy)propylH2S)-2-(t*^^ bistri- 
fluoroacetate was dissolved in 4 N solution of hydrogen chloride in dioxane. and they were stirred for 2 hours. The sol- 
vent was evaporated, and the residue was treated by the reversed-phase high-performance liquid chromatography with 
silica gel, containing octadodecyl group chemically bonded thereto, as the filler. After the elution with a mixed solvent 
of water and acetonitrile containing 0.1 % (v/v) of trif luoroacetic acid, the fraction of the intended product was freeze- 
dried to obtain the title compound. 

Yield: 7 mg (0.010 mmol) (67 %) 
MS (ESI, m/z) 331 (MH+) 

H-NMR (DMSO^de) 6 1.85 (2H, m), 3.15 (2H, m), 3.30 (2H, dt). 4.02-4.12 (3H, m). 7.28 (1H, d), 7.34-7.42 (3H m) 
7.54 (1H. t). 8.40 (3H, br), 8.60 (1H. br), 8.85 (1H, s). 9.30 (4H, br). 1 h 

Example 140 

Synthesis of N-[3-(3-amidinophenoxy)propyl]-(2S,3S)-2-amino-3-methylpentanamide bistrifluoroacetate: 

[0389] The title compound was obtained from 28 mg (0.050 mmol) of N-[3-(3-amidinophenoxy)propylJ-(2S,3S)-2- 
(benzyloxycarbonylamino)-3- methylpentaneamide trif luoroacetate in the same manner as that of Example 138.' 

Yield: 25 mg (0.047 mmol) (94 %) 
MS (ESI, m/z) 307 (MH+) 

H-NMR (DMSO-d6) 6 0.80-0.90 (6H, m), 1.05 (1H. m), 1.43 (1H, m), 1.80 (1H, m), 1.95 (2H, m), 3.20- 3 40 (2H 
m), 3.55 (1H br), 4.10 (2H, t), 7.29 (2H, d), 7.37 (1H, s), 7.39 (1H, d), 7.55 (1H, t), 8.13 (3H, br), 8.55 (1H, br), 9 28 
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Example 141 

Synthesis of N-[3-(3-amidinophenoxy)prop^ tristrffluoroacetate: 

5 [0390] The title compound was obtained from 20 mg (0.03 mmol) of N-[3-(amidinophenoxy)propyG-(2S)-(benzyloxy- 
cartonylamino)-6-aminohexanamide in the same manner as that of Example 138. 

Yield: 1 7 mg (0.026 mmol) (87 %) 
MS (ESI, m/z) 322 (MH+) 

io H-NMR (DMSO-d6) 6 1 .35 (2H. m). 1 .55 (2H. m), 1 .70 (2H, m), i .90 (2H. tl). 2.75 (2H. br), 3.30 (2H. dt). 3.60-3.90 

(1H). 4.10 (2H, t). 7.28 (2H. d), 7.38 (2H. s) t 7.40 (2H, d), 7.54 (1H, t), 7.90 (3H, br). 8.24 (3H, br), 8.66 (1H, br), 
9.34 (2H. br), 9.53 (2H. br). 

Example 142 
15 - 

Synthesis of N-[3*(3-amidinophenoxy)propyl]-(2R)-2-amino-3iDhenylpropanamide bistrifluoroacetate: 

[0391] The title compound was obtained from 10 mg (0.017 mmol) of N-[3-(amidinophenoxy)propyl]-(2R)-2-(benzy- 
loxycarbonylamino)-3-phenylpropanamide in the same manner as that of Example 1 38. 

20 

Yield: 8 mg (0.01 4 mmol) (82 %) 
MS (ESI. m/z) 349 (MH+) 

H-NMR (DMSO<l6) 5 1 .75 (2H, m), 3.00 (2H. d), 3.05-3.35 (2H, m), 3.85-4.00 (3H. m), 7.20-7.34 (7H, m), 7.40 (1 H. 
d), 7.54 (1 H, t). 8.28 (3H, br), 8.50 (1 H, br), 9.31 (2H, br), 9.38 (2H. br). 

Example 143 

Synthesis of N-[2-(3-amic0nophenylthio)ethyl]-4-amidinobenzamide bistrifluoroacetate: 
30 Step 1 

Synthesis of benzyl- N-(2-bromoethyt)carbamate: 

[0392] 1 0 g (49 mmol) of 2-bromoethylamine bromate and 15 ml of triethylamine were dissolved in dichloromethane. 
35 7.8 ml (49 mmol) of benzyl chloroformate was added to the solution under cooling with ice, and they were stirred at 
room temperature. After the treatment with dichloromethane as the extractant in an ordinary manner, the crude product 
was obtained. The crude product was purified by the silica gel column chromatography to obtain the title compound. 

Yield: 10.6 g (41 mmol) (84 %) 
40 H-NMR (CDCI3) 6 3.45 (2H. t). 3.60 (2H. dt), 5.10 (2H, s), 5.20 (1H, brs). 7.30-7.38 (5H, m) 

Step 2 

Synthesis of 3-mercaptobenzonitrile: 

45 

[0393] 2 g (17 mmol) of 3-aminobenzonitrile was suspended in 6 N aqueous hydrogen chloride solution. A solution 
obtained by dissolving 1.17 g (17 mmol) of sodium nitride in cold water and kept at 4°C or below was added to the 
obtained suspension. The resultant reaction liquid was poured into an aqueous solution of 3.04 g (19 mmol) of potas- 
sium O-ethyfdithiocarbonate; which was heated at 45°C. and they were stirred at 45°C for 2 hours. After the treatment 
so with ethyl acetate as the extractant in an ordinary manner, the crude product was obtained. This product was purified 
by the silica gel column chromatography to obtain 0-ethyl-S-(3-cyanohenyl) dithiocarbonate. 

[0394] This product was dissolved in ethanol in argon atmosphere, and the solution was heated under reflux. 500 mg 
of potassium hydroxide was added to the solution, and they were heated again under reflux for 4 hours. The solvent 
was evaporated, and the residue was treated with ethyl acetate as the extractant in an ordinary manner to obtain the 
55 title compound. 

Yield: 446 mg (3.30 mmol) (1 9 %). 

H-NMR (DMSO-d6) 6 3.60 (1H, S), 7.33 (1H, t). 7.44 (1H, d). 7.49 (1H, d). 7.54 (1H, s). 
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Step 3 

Synthesis of 3-I2-(benzyloxycarbonylamino)eth^ 

[0395] 440 mg (3.3 mmol) of 3-mercaptobenzonitrile. 460 mg (3.3 mmol) of potassium carbonate 1 0 a (4 mmoH erf 
^benzyKa-bromoethyl) carbamate and 1 60 mg (0.5 mmol) of tetrabutylammoS bromS ^erfc^ 
SS^J^ the H S0,Lrti0n ; waS f* rred at ^m tenperature in argon atmosphere for 4 hours. The ^22S£- 

SSt^r? W ^!f. ted u Wrth ethyI aC6tate as * e e*™**" 1 in an °"*™y ™»* to obtain the aS» 

product. wh,ch was then punfted by the silica gel column chromatography to obtain the title compound. 

Yield: 414 mg (1.3 mmol) (39 %) 

MH ^ (CDC,3) 5 (2K * 3 40 (2K d5> * 10 (3H ' brS)> 7 - 31 ' 7 - 40 (6H ' m >' 745 < 1H ' *>> 7 57 < 1H > brd), 7.59 



(1H, brs) 
is Step 4 

Synthesis of (2-aminoethylthio)benzonitrile hydrochloride: 

2Q 2JS pnT ^hh" 26 m T 0l) *3"^ ben ^^^ in acetic acid con- 

2312 *T**J* SO,Ution was stirred at room temperature for 2 hours. The solvent was evajo- 
mil !S ? 8 ^ d,SSOlVGd In 1 N hydrog6n ch,oride - The was ^shed with ethyl acetate, andlhen 

made alkahne with 1 N aqueous sodium hydroxide solution. After the treatment with ethyl acetate as the extractant in 
an ordinary manner, the title compound was obtained. ewracrarn in 

25 Yield: 190 mg (1 . 1 mmol) (84 %) 

H-NMR (CDCI3) 6 2.95 (2H, t). 3.05 (2H, t), 7.38 (1H, t), 7.45 (1H, d), 7.55 (1H, d). 7.59 (1H, s). 

Step 5 

so Synthesis of N-[2-(3-cyanophenyithio)ethyl]-4-cyanobenzamide: 

mm^T? trtle K co ^ oun d w as obtained from 190 mg (1.1 mmol) of (2.aminoethylthio)benzonitrile and 177 mg (1 2 
mmol) of 4-cyanobenzoic acid in the same manner as that of step 4 in Example 1 . 91 

35 Yield: 223 mg (0.73 mmol) (66%) 

SES ww} 28 (2K * 3 * 70(2H ' m) ' 650 (1 H - Ml 740(1 H 743 (1H - d) - 761 < ih « «- 764 W * 7 - 7 * 

Step 6 

Synthesis of N-[2-(3-cyanophenylthio)ethyl]-4-amidinobenzamide: 

SUL tho^eam! com P ound ™ as obtained from 210 mg (0.68 mmol) of N-[2-(3^yanophenylthio)ethylJ.4-cyanobenza. 
mide in the same manner as that of step 5 in Example 95. ' ,J ' a 

Yield: 1 37 mg (0.24 mmol) (35 %) 
MS (ESI. m/z) 342 (MH+) 

H-NMR (DMSO-d6) 6 3.30 (2H. t). 3.55 (2H, m), 7.57 (1H, t). 7.60 (1H, d), 7.75 (1H d) 7 80 (1H s) 7 91 (2H rft 
8.02 (2K d), 9.03 (1H, brt). 9.26 (2H. brs). 9.31 (4H, brs). 9.41 (2H, b4) ° }> C ' ^ 
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Example 144 

Synthesis of N-[3-(3-an^dinophenyl)propyl]-4-amidinobenzamide bistrrfiuoroacetate: - 
5 Stepl 

Synthesis of 3-(3-bromopropyl)benzonitrile: 

[0399] 1 .5 g (8.56 mmol) of 3-(3-cyanophenyI)propionic acid and 1 .1 9 ml (8.56 mmol) of triethylamine were dissolved 
10 in 42 ml of tetrahydrofuran. 0.819 ml (8.56 mmol) of ethyl chloroforrnate was added to the solution under cooling with 
ice. and they were stirred for 20 minutes. Precipitates thus formed were removed by the suction filtration. 3 g of ice and 
0.648 g (1 7.12 mmol) of sodium borohydride were added to the filtrate under cooling with ice, and they were stirred for 
1 hour. 20 ml of 1 N aqueous hydrogen chloride solution was added to the reaction mixture, and they were stirred at 
room temperature for one hour. After the treatment with ethyl acetate as the extractant in an ordinary manner, an oily 
is residue was obtained, which was dissolved in 86 ml of dichloromethane. 5.68 g (17.12 mmol) of carbon tetrabromide 
and 2.69 g (10.27 mmol) of triphenylphosphine were added to the solution, and they were stirred at room temperature 
for one hour. The reaction mixture was treated with ethyl acetate as the extractant in an ordinary manner to obtain the 
crude compound, which was purified by the silica gel column chromatography to obtain the title compound. 

20 Yield: 1 .48 g (6.59 mmol) (77 %). 

Step2 

Synthesis of N-{3-(3-cyanophenyl)propyl]-4-cyanobenzamide: 

25 

[0400] 267 mg (7.23 mmol) of sodium hydride (65 %) was dissolved in 8 ml of DMF in argon atmosphere. 1 .43 g (6.57 
mmol) of dM-butyl iminodicarboxylate was added to the solution, and they were stirred at room temperature for 30 min- 
utes. 1 .47 g (6.57 mmol) of 3-(3-bromopropy0benzonitrile was added to the resultant mixture. They were stirred at 45°C 
for 3 hours. After the treatment with ethyl acetate as the extractant in an ordinary manner, an oily residue was obtained. 

30 This residue was dissolved in 4 N solution of hydrogen chloride in dioxane, and the solution was stirred at room tem- 
perature for 4 hours. The solvent was evaporated, and the oily residue was dissolved in 10 ml of dichloromethane. 1 .63 
g (9.86 mmol) of 4-cyanobenzoyl chloride and 1 .83 ml (1 3.4 mmol) of triethylamine were added to the solution, and they 
were stirred at room temperature for 5 hours. After the treatment with ethyl acetate as the extractant in an ordinary man- 
ner, the crude product was obtained, which was purified by the silica gel column chromatography to obtain the title com- 

35 pound. 

Yield: 1 .35 g (4.66 mmol) (71 %). 

H-NMR (CDCI3) 6 1 .98 (2H. quint), 2.76 (2H, t), 3.50 (2H, dt), 6.94 (1H, br), 7.36-7.50 (4H. m). 7.69 (2H. d). 7.89 
(2H,d) 

40 

Step 3 

Synthesis of N-[3-(3-amidinophenyl)propyl]-4-amidinobenzamide bistrif luoroacetate: 

45 [0401 ] 800 mg (2.76 mmol) of N-[3-(3-cyanophenyl)propy1]-4-cyanobenzamide was added to 8 ml of ethanol contain- 
ing 30 % (w/v) of hydrogen chloride, and they were stirred at room temperature overnight The reaction mixture was dis- 
solved in 30 ml of 10 % (w/v) solution of ammonia in ethanol at room temperature, and the solution was stirred at room 
temperature overnight. The solvent was evaporated, and the residue was treated by the reversed-phase high-perform- 
ance liquid chromatography with silica gel, containing octadodecyl group chemically bonded thereto, as the filler. After 

so the elution with a mixed solvent of water and acetonitrile containing 0. 1 % (v/v) of trifluoroacetic acid, the fraction of the 
intended product was freeze-dried to obtain the title compound. 

Yield: 130 mg (0.236 mmol) (8.5 %) 
MS (ESI, m/z) 324 (MH+) 

55 H-NMR (DMSO-d6) 6 1 .91 (2H, quint). 2.75 (2H, t), 3.34 (2H, dt). 7.50-7.70 (4H. m). 7.89 (2H, d). 8.03 (2H. d). 8.79 

(1H. t). 9.14 (2H. s). 9.27 (4H. s). 9.40 (2R s). 
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Example 145 

Synthesis of N-[(2E)-3-(3-amidinophen^ bistrifluoroacetate: 
s Stepl 

Synthesis of 3-[(1 E)-3-bromo-1 -propertyl]benzonitrile: 

Yield95% 
Step 2 

Synthesis of N-[(2E)-3-(3-cyanophenyl)-2-propenyl]-4-cyanoben2amide: 

[0403] The title compound was obtained from 3.65 g (16.44 mmol) of 3-[(1 B-S-bromo-l-DroDenvflbenzonitrii*, in th. 
same manner as that of the synthesis of N-[3-(3-cyanopher^)propyfJ^noben Z anSe pr0pen ^ enzonrtn,e m *™ 

Yield: 3.02 g (10.52 mmol) (64 %) 

H-NMR (CDCI3) 6 4.27 (1H. dd), 6.35 (1 H, dt). 6.56 (1 H. d). 7.16 (1 H*). 7.37-7.59 (4H. m). 7.72 (2H. d). 7.96 (2H, 
25 Step 3 

Synthesis of ^(2E)-3-(3-amidinophenyl)-2-propenyO-4-amidinoben 2 amide bistrifluoroacetate: 

Yield: 33 mg (0.06 mmol) (2.2 %) 
MS (ESI, m/z) 322 (MH+) 

c H ;^ SS^ 9 6 415 (2H ' !) ' 6 55 < 1H ' *- 6 65 * 7.58 (1H. dd), 7.68 (1H d) 7 79 (1H dW S9 MM 
S), 7.92 (2H, d). 8.10 (2H, d), 9.10 (1H, t), 9.21 (2H, s), 9.32 (4H, s). 9.41 (2H, s) ( 

Example 146 

Synthesis of N-[2-(5-amkiino-2-icxioph^ bistrifluoroacetate: 



15 



20 



35 



40 



Step 1 

Synthesis of 3-hydroxy-4-iodobenzoic acid: 



5<7 Yield: 1 7.2 g (65.2 mmol) (30 %) 
MS (FAB, m/z) 265 (MH+) 

H-NMR (DMSO-d6) 6 7.13 (1H, dd). 7.43 (1H, d), 7.80 (1H d) 



55 



Step 2 

Synthesis of 3-hydroxy-4-iodobenzonitrile: 

[04061 19.7 ml (206 mmol) of ethyl chloroformate and 28.7 ml (206 mmol) of triethylamine were added to a solution 
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of 22.3 g (89.7 mmol) of 3-hydraxy-4-iodobenzoic acid in 300 ml of tetrahydrofuran at 0°C. After stirring for 15 minutes, 
triethytamine hydrochloride thus formed was removed by the filtration. The filtrate was added to 300 ml of a solution, 
obtained by bubbling ammonia in tetrahydrofuran. at 0°C. After stirring at room temperature for 10 hours, the solvent 
was evaporated under reduced pressure. The residue was dissolved in 450 ml of dioxane, and then 1 7.4 ml (11 7 mmol) 

5 of anhydrous tr'rf luoromethanesuHbnic acid and 21 .8 ml (269 mmol) of pyridine were added to the solution at 0°C. After 
stirring at room temperature for 1 8 hours, the solvent was evaporated under reduced pressure. The residue was treated 
with chloroform as the extractant in an ordinary manner to obtain the oily residue, which was dissolved in 180 ml of tet- 
rahydrofuran / methanol (1/1). 90 ml (90.0 mmol) of 1 N aqueous sodium hydroxide solution was added to the solution 
at room temperature. After stirring for 4 hours, the solvent was evaporated under reduced pressure. The residue was 

w washed with dichloromethane and then acidified with 1 N hydrogen chloride. After the treatment with ethyl acetate as 
the extractant in an ordinary manner, the crude product was obtained. The crude product was purified by the silica gel 
column chromatography to obtain the title compound. 

Yield: 9.29 g (37.9 mmol) (42 %) 
is H-NMR (CDCI3) 5 5.63 (1H, br), 6.96 (1H, dd),7.23 (1H, d), 7.79(1 H, d) 

Step 3 

Synthesis of 3-(2-aminoethoxy)-4-iodobenzonitrile: 

20 

[0407] The title compound was obtained from 7.44 g (30.4 mmol) of 3-hydroxy-4-iodobenzonitrile and 6.52 g (36.4 
mmol) of N-t-butyl-2-chloroethyl carbamate in the same manner as that of steps 2 and 3 in Example 1 . 

Yield: 4.90 g (1 7.0 mmol) (56 %) 
25 MS (ESI. mfe) 289 (MH+) 

H-NMR (DMSO-d6) 6 2.90 (2H, t). 4.06 (2H, t), 7.18 (1 H, dd). 7.45 (1 H. d). 7.99 (1 H. d) 

Step 4 

30 Synthesis of N-[2-(5-cyano-2«Hodophenoxy)ethyll-4-cyanobenzamide: 

[0408] The title compound was obtained from 800 mg (2.47 mmol) of 3-(2-aminoethoxy)-4-iodobenzonitrile and 436 
mg (2.96 mmol) of 4-cyanobenzoic acid in the same manner as that of step 4 in Example 1 . 

35 Yield: 940 mg (2.25 mmol) (91 %). 
MS(ESI,m/z)418(MH+) 

H-NMR (CDCI3) 6 2.90 (2H, t), 4.06 (2H, t), 7.18 (1H. dd). 7.45 (1H, d). 7.99 (1H, d). 
StepS 

40 

Synthesis of N-[2K5-amldinch2-iodophenQxy)eth^-4-amidinoben2amide bistrifluoroacetate: 

[0409] The title compound was obtained from 200 mg (0.48 mmol) of N-[2-(5-cyano-2-iodophenoxy)ethyQ-4- 
cyanobenzamide in the same manner as that of step 5 in Example 95. 

45 

Yield: 93 mg (0. 1 4 mmol) (29 %) 
MS(ESI,m/z) 452 (MH+) 

H-NMR (DMSO-d6) 6 3.74 (2H, dt). 4.33 (2H, t), 7.18 (1H, d), 7.41 (1H, s). 7.90 (2H, d). 8.03 (1H. d). 8.06 (2H, d), 
8.96 (1H, t). 9.10 (2H, br). 9.16 (2H, br), 9.33 (2H, br). 9.40 (2H, br). 

50 

Example 147 

Synthesis of 3-[4-amidino-2-[2-(4-amidinophenylcarbamotf^ acid bistrifluoroacetate: 

55 [041 0] 50mg (0.074. mmol) of N-[2-(5-amidino-2-iodophenoxy)ethy0-4-amidinobenzamide bistrifluoroacetate was dis- 
solved in 0.5 ml of DMF. 35 mg (0.16 mmol) of di-t-butyl dicarbonate and 0.05 mol (0.37 mmol) of triethylamine were 
added to the solution at 0°C, and they were stirred for 4 hours. After the treatment with ethyl acetate as the extractant 
in an ordinary manner, the crude product was obtained. This product was purified by the silica gel column chromatog- 
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TO 



IS 



raphy. This purified product was dissolved in 0.8 ml of acetonitrile 27 mn m 1 o m ™„n ~< 

2 mg (0.0095 mmol) of palladium acetate 5 8 mo S oil mZr LtT° D * me%l 2 ' acetam We acrylate. 
mmol) of tributylamine weVeLdedtomes'oluln i ? tnsfc-methylphenyOphosphine and 0.06 ml (0.22 
for 21 hoursTfter the fiction £ 2tt Z S ^ at 9 °° C " BOn 3,m0Sphere 

hydrogen chloride solution was added ^I^b^S^^LT^ Pr6SSUre - 5 ml 0f 3 N aqueous 
and then at 1 10'C for 30 minutes ThTso^!^!!^^^ ^ they Were 8firred * 60,0 for 30 mini ** 
performance liquid chronX^ ^^^^ 

filler. Aftermeelutionwimamfc^ivent^ ^ cnemical, y bond ed thereto, as the 

«on of the intended prcrfuSwaffr^^ 01 % ^ of tr ^acetic acid, the ,ac- 



Yield.: 4.6 mg (0.0072 mmol) (9.7 %) 
MS (FAB, m/z) 412 (MH+) 



\- • *— » ■>"«-/ -»■•& ivy 



Example 148 
Synthesis of N-P^mid^^ 
20 Step 1 

Synthesis of 3-hydroxy-4-metliylbenzonitrile: 
[0411] 



30 



35 



SSJ> "^l^^^^ ^» mI * tetrahydrofuran. 43.1 ml (450 

for 20 minutes, triethylamine ^r^Lte^^J^^^ZZ^ * 5? ^ U6 '° n 81 °° C - "** **■ 
of a solution obtained by bubbKng amrn^in^SSS^nT^S ef "^ton. The filtrate was added to 300 ml 
the solvent was evaporated undS reduced orl^p^ST-H ^ St ' rrin9 at room for 2 hours. 

mmoD of trrfluoromeSneTuZ^ Tan^S aS^ m.^1 n^^ 80 ^ ^° m ' * di0Xane - 38 8 mI < 274 
stirring at room temperature for « I hoS tt^lvenT was 10 1,16 SO,u,lon * 0 * C Afte ' 

lated with chloroform as the extract £ ^^Ta^T^,^^^ ^ r6Sidue W3S is °- 

which was dissolved in 330 ml of te^rZ^Z,^) 7i m u% 7t l^l toobtei "«" ^residue, 
solution was added to the solution at room temnT™*,™ tL1„ ™. (167 mmol > 01 1 N aqueous sodium hydroxide 
under reduced pressure. TheVesW^ 4 houre ™ B so,vent was evaporated 

gen chloride solution. Then the VtSESESE^^ 1 N «*—»W*o. 

as that of step 1 in Example 1 to obtain S ^ul nr^f^ s V T*** 85 °" in the same manner 

to obtain the title compoTnd. crude product, which was punfted by the silica gel column chromatography 

Yield.: 20.1 g (151 mmol) (77 %) 
<o MS (FAB, m/z) 134 (MH+) 

H-NMR (CDCI3) 6 2.30 (3H. s). 5.93 (1H. s). 7.08 (1H. s). 7.14 (1H. d). 7.21 (1H. d). 
Step 2 

<s Synthesis of 3-(2-aminoethoxy)-4-methylbenzonitrile: 

so Yield: 6. 13 g (34.8 mmol) (34 %) 
MS (ESI, m/z) 261 (M+DMSO+H+) 
MS (ESI. nVz) 261 (M+DMSO+H+) 

H-NMR (CDCI3) 6 2.29 (3H. s), 3.14 (2H, t), 4.01 (2H, t). 7.03 (1H, d).7.17 ( 1H . dd). 7.22 (1H, d) 

55 
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Step 3 

Synthesis of N-[2^5<yano-2-methylphenoxy)ethyl]-4-cyanobenzamide: 

5 [0413] The title compound was obtained from 6.13 g (34.8 mmol) of 3-(2-aminoethCKy)-4-methylbenzonitrile. 6.14 g 
(41 .8 mmol) of 4-cyanobenzoic acid and 3.7 ml (38.3 mmol) of ethyl chloroformate in the same manner as that of step 
4 in Example 1. 

Yield: 13.9 g (45.6 mmol) (>100 %) 
10 MS (FAB, m/z) 306 (MH+) 

H-NMR (CDCI3) 6 2.28 (3H, s), 3.95 (2H. dd), 4.19 (2H, t),7.05 (1H. s).7.22 (2H. s), 7.76 (2H. d). 7.88 (2H, d) 

Step 4 

is Synthesis of NH2-(5-amicfino-2-methylphenoxy)et^ bistrif luoroacetate: 

[0414] The title compound was obtained from 2.00 g (6.55 mmol) of N-[2-(5-cyano-2-methylphenoxy)ethyl]-4- 
cyanobenzamide in the same manner as that of step 5 in Example 95. 

20 Yield: 914 mg (1.61 mmol) (25 %) 
MS (EIS, m/z) 340 (MH+) 

H-NMR (DMSO-d6) 6 2.23 (3H, s). 3.73 (2H, d). 4.26 (2H, t). 7.36 (1H. d). 7.37 (1H, s). 7.41 (1H. d), 7.90 (2H f d), 
8.05 (2H, d), 8.93 (2H, br), 9.02 (1H, br), 9.11 (2H, br). 9.24 (2H. br). 9.41 (2H, br). 

25 Example 149 

Synthesis of N-[5-amidino~2-[2-(2-furyl)-2-axoethyl]ph bistrifluoroacetate: 
Step 1 

30 

Synthesis of N-[2-(5-cyaho-2-bromomethylphenoxy)ethyll-4-cyanobenzamide: 

[0415] 12.0 g (39.3 mmol) of N-[2-(5-cyano-2-methylphenoxy)ethyl]-4-cyanobenzamide was dissolved in 200 ml of 
carbon tetrachloride. 7.00 g (39.3 mmol) of N-bromosuccinimide and 700 mg (4.26 mmol) of azoisobutyronitrile were 
35 added to the solution. After stirring at 100°C for 3 days, 16.8 g (94.4 mmol) of N-bromosuccinimide and 2.1 g (12.8 
mmol) of azoisobutyronitrile were added to the resultant mixture, and they were stirred for additional 2 days. After the 
treatment with ethyl acetate as the extractant in an ordinary manner, the crude product was obtained, which was puri- 
fied by the silica gel column chromatography to obtain the title compound. 

40 Yield.: 1 1.96 g (31.2 mmol) (79%) 
MS (FAB, m/z) 384 (MH+) 

H-NMR (CDCI3) 6 4.00 (2H, dd). 4.30 (2H, t), 4.55 (2H, s), 7.14 (1H, d), 7.26 (1 H. dd), 7.42 (1H, d). 7.72 (2H. d). 
7.82 (2H, d). 

45 Step 2 

Synthesis of N-[5-amidino-2-[2-(2-fury!)-2-oxoeth^ bistrifluoroacetate: 

[0416] 5 ml of acetonrtrile and 0.2 ml (2.0 mmol) of 2-furoyl chloride were added to 230 mg (0.20 mmol) of palladium 
so tetrakis triphenylphosphine and 85 mg (1.30 mmol) of zinc powder in argon atmosphere. A solution of 383 mg (1.0 
mmol) of N-[2-(5-cyano-2-bromomethylphenoxy)ethyl]-4-cyanobenzamide in 5 ml of acetonrtrile was added to the 
resultant mixture at room temperature, and they were stirred for 24 hours. The solvent was evaporated, and the residue 
was purified by the silica gel column chromatography. The obtained compound was treated in the same manner as that 
of step 5 in Example 95 to obtain the title compound. 

55 

Yield.: 6.6 g (0.010 mmol) (1.0 %) 
MS (ESI, mfe) 434 (MH+) 

H-NMR (DMSO-d6) 6 3.58 (2H, dd). 4.19 (2H, t). 4.28 (2H f s). 6.68 (1H, dd). 7.38-7.41 (1H. m), 7.42 (1H, d), 7.43 
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m & 7 &*LV? ^ * 7 "- 8 05 (1K 880 (1H ' * 913 (2H ' b * 928 W br). 9.41 

Example 150 

Synthesis of 3-[(2S)-2^no-3 W 4-piperidylo^ tristrif luoroacetate: 

Step 1 

Synthesis of benzyl 4-hydroxypjperkfine- 1 -carboxytate: 

15 I 041 1 259 9 (247 mmol) of ^"ydroxypiperidine was dissolved in 800 ml of dichloromethane 38 ml f26fi mm„n «# 
benz* chloroformate and 75 ml (538 mmol) of triethytemine were added to the soSon^7<? and ^ Z 2 

20 Yield: 44.6 g (203 mmol) (82%). 
Step 2 

Synthesis of methyl (2S)<Ht-butoxyca^^^ 



25 



30 



35 



40 



Yield: 19.2 g (65.2 mmol) (99 %) 
Step 3 



Synthesis of methyl (2S)*-[4- t 1-(benzy1oxyc^^^ 

&a^ 

ml of tetrahydrofuran 37 sXS^ ^ L 9 i f } * tn Phenytphosphine were dissolved in 500 
and thWwSSSw aT^ azo6 ' carbo ^^ was added to the solution at room tempe.ature 



*s Yield: 32. 1 g (62.6 mmol) (73 %) 



— — . . w 1 1 ii i y f o Toy 

(ShT^iS^H 2 n?12 ^i^:- 86 - 2 00 (2K m) ' 2 91 - 3 - 10 < 2H " "* 3 38 - 3 -53 (2H m), 3.70 

CK £ S£3£ (5H.3. (1H ' ^ 4 45 - 4 - 60 (1K m) " 4 93 - 5 0 ° < 1H ' m >- 518 < 2H - * « W * 7.02 

so Step 4 

Synthesis of benzyl 4*-(2S)-2-(t^xycarbonylam^ 

The temperature was elevated to room temperature. After stirring at that temperature for 2 hours followed by the isola- 
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tion treatment with ethyl acetate as the extractant in the same manner as that of step 1 in Example 1 , the crude product 
was obtained, which was purified by the silica gel column chromatography to obtain the title compound. 

Yield: 9.45 g (1 9.5 mm9l) (96%) 
5 H-NMR (CDCI3) 6 1.44 (9H. s), 1.68-1.82 (2H. m), 1.84-1.98 (2H, m). 2.78 (2H. d), 3.29-3.95 (7H. m). 4.40-4.44 

(1H, m). 5.14 (2H, S). 6.92 (2H, d), 7.12 (2H t d). 7.28-7.40 (5H, m). 

Step 5 

w Synthesis of benzyl 4-[4-[(2S)-3-chloro-2-(t-butoxycarbonylamino)propyl]phenoxy]piperidine-1 -carboxylate: 

[0421 ] 5.5 g (1 1 .3 mmol) of benzyl 4-[4-[(2S)-2-(t-butoxycarbony1arriino)-3^ -car- 
boxylate was dissolved in 60 ml of dichloromethane. 3.2 ml (22.6 mmol) of triethylamine and 1.95 g (17.0 mmol) of 
methanesuifonyl chloride were added to the solution. After stirring for 4 hours, the reaction mixture was treated by the 
is isolation process with dichloromethane as the extractant in the same manner as that of step 1 in Example 1 to obtain 
an oily residue, which was dissolved in 120 ml of dimethyHbrmamtde. 2.57 g (60.6 mmol) of lithium chloride was added 
to the solution, and they were stirred at 50°C for 1 5 hours. After the isolation process with ethyl acetate as the extractant 
in the same manner as that of step 1 in Example 1 , the crude product was obtained, which was purified by the silica gel 
column chromatography to obtain the title compound. 

20 

Yield: 2.60 g (5.16 mm) (45 %) 

H-NMR (CDCI3) 6 1.44 (9H, s), 1.63-1.82 (2H. m). 1.83-2.00 (2H. m), 2.91-3.10 (2H, m), 2.83 (2H, d). 3.40-3.54 
(3H, m). 3.57-3.63 (1H, m). 3.66-3.80 (3H. m). 4.40-4.52 (1H, m), 5.14 (2H, s). 6.92 (2H, d). 7.16 (2H, d). 7.13-7.21 
(5H,m). 

25 

Step 6 

Synthesis of 34(2S)-3-[4-[1-(benzyloxy<»rbonyl)-4^iperidy^ 
trile: 

30 

[0422] 6.4 g (12.7 mmol) of benzyl 4-[4^(2S)-3-chloro-2-(t-butoxycai^ 

boxyiate was dissolved in 70 ml of dimethy Ifor mamid e. 2.27 g ( 1 9. 1 mmol) of 3-cyanophenoI and 3.51 g (25.4 mmol) of 
potassium carbonate were added to the solution, and they were stirred at 70°C for 1 5 hours. After the isolation process 
with ethyl acetate as the extractant in the same manner as that of step 1 in Example 1 , the crude product was obtained, 
35 which was purified by the silica gel column chromatography to obtain the title compound. 

Yield: 5.0 g (8.54 mm) (67%) 

H-NMR (CDCI3) 5 1.44 (9H, s). 1.66-1.83 (2H, m). 1.84-2.00 (2H, m). 2.50-2.60 (1H, m), 2.82-2.93 (1H, d). 3.40- 
3.53 (3H, m), 3.58-3.63 (1 H, m), 3.65-3.80 (3H, m), 4.40-4.53 (1 H, m), 5.14 (2H, s). 6.92 (2H, d). 7.16 (2H. d). 7.1 3- 
40 7.21 (5H,m). 

Step 7 

Synthesis of 3-[(2S)-2-amino-3-[4-(4-piperidy1oxy)phenyl]propoxy]benzamidine tristrrf luoroacetate : 

45 

Synthesis of 3-[(2S)-2-amino-3-[4-[1-(ber«ylaxycarbonyl)-4-piperidylax^ bistrifluoroace- 
tate: 

[0423] 10 mg (0.0171 mmol) of 3-[(2S)-3-[4-[1-(beraytoxycarbonyl)-4^ 

so nylamino)propoxy]benzonitrile hydrochloride was added to 5 ml of ethanol containing 30 % (w/v) of hydrogen chloride, 
and they were stirred at room temperature for 24 hours. The mixture thus obtained was dissolved in 1 0 ml of 30 % (w/v) 
solution of ammonia in ethanol at room temperature, and the solution was stirred at room temperature for 24 hours. The 
solvent was evaporated, and the residue was treated by the reversed-phase high-performance liquid chromatography 
with silica gel, containing octadodecyf group chemically bonded thereto, as the filler. After the elution with a mixed sol- 

55 vent of water and acetonhrile containing 0.1 % (v/v) of trifluoroacetic acid, the fraction of the intended product was 
freeze-dried to obtain the title compound. 
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3-K2S)-2-amino.3-[4^^ 
[0424] 

Yiefd: 2.2 mg (0.0031 mmol) (18.1 %) 
MS (FAB, m/z) 369 (MH+) 



10 



^-Arn-no^Wl-fberByloxyearbon bistrifluoroacetate: 

1 • 



3-[(2S) 
[0425] 

w Yield: 3.2 mg (0.00438 mmol) (25.6 %) 
• MS (FAB, m/z) 503 (MH+) 



20 



m). 8.10 (3H, br), 9.05 (2H. br), 9.35 (2H, br) 
Example 151 



Synthesisof3-[(2R)-2-arrtno-3-[4-(4-piperidyloxy)ph^^^^ 

of an etnano. solution conTnir^To % f^/? 2^iI:S^ f a, ST ""ST* h 10 m ' 

35 the title compound. trmuoroacetic aad. and the fraction of the intended product was freeze^iried to obtain 

3 -K 2R )-2-a™no-3W 
[0427] 



40 



Yield: 2.4mg(0.00338mmol)(5.05%) 
MS (ESI, m/z)369(MH+) 

3.[(2R).2-amino.3-[4.[l.(benzyloxyca^ bistrifluoroacetate: 
[0428] 



50 



55 



Yield: 3.2mg(0.00438mmol)(5.53%) 
MS (ESI, m/z) 503 (MH+) 
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Example 152 

Synthesis of 3^(2S)-2-(ethanesuKonylamino)^ bistrif luoroacetate: 

5 Synthesis of 3-[(2S)-2-(emanesulfbnylamino)-3-[4-(ethanesufo^ trifluoroacetate: 

Synthesis of 3-[(2S)-3-[4-[1 -(benzy1oxycarbony0-4-piperidy1oxy]phenyl] -2-(ethanesulfbnylamino)propaxy]benzamidine 
trifluoroacetate: 

10 [0429] 25 mg (0.0479 mmb!) of 3-[(2S)-3-[4-[1-(benzy!oxycarbony^ 

nylamino)propoxy]benzonitrile hydrochloride and 72.6 mg (0.735 mmol) of triethylamine were dissolved in 5 ml of DMF, 
and 21.3 mg (0.166 mmol) of ethane sulfbnyl chloride was added thereto at room temperature* and the mixture was 
stirred at room temperature overnight. The oily residue was obtained by use of ethyl acetate as the extractant in the 
same isolation process as in step 1 in Example 1. Then, the title compound was obtained in the same operation as in 

is Example 150. 

3-[(2S)-2-(ethanesulfonylamino)-3-[4^ bistrif luoroacetate: 

[0430] 

20 

Yield: 4.8mg(0.00697mmol)(1 4.6%) 
MS (ESI. m/z) 461 (MH+) 

H-NMR (DMSO-d6) 60.93 (3H. t). 1.68-1.82 (2H, m) t 1.98-2.18 (2H. m), 2.58 (2H, q). 2.62-3.02 (2H, m), 3.02-3.50 
(5H, m), 4.00 (2H. d), 4.55-4.62 (1 H, m), 6.97 (2H, d), 7.22 (2H, d). 7.27-7.60 (4H. m). 8.21 (1H. br). 8.35 (2H. br), 
25 9.10 (2H.br). 9.38 (2H.br) 

3-[(2S)-2-(emanesuIfonylamino)^-[4-{ethanesutfonyloxy)phenyl^ trifluoroacetate: 

[0431] 

30 

Yield: 1 .6mg(0.00274mmol)(5.9%) 
MS (ESI, m/z) 470 (MH+) 

H-NMR (DMSOd6) 6 0.88 (3H, t), 1 .38 (3H. t), 2.52-3.10 (4H. m). 3.46 (2H. q). 3.78-3.86 (1H. m). 4.15 (2H. t). 7.27 
(2H, d), 7.30-7.40 (2H, m). 7.43 (2H. d), 7.46-7.58 (2H. m). 7.43 (2H. d). 7.46-7.58 (2H, m). 8.95 (2H. br). 9.32 (2H, 
35 br) 

3-[(2S)-3-[4-[1-(benzyloxycart>om trifluoroace- 
tate: 

40 [0432] 

Yield: 2.8mg(0.00395mmol)(8.14%) 
MS (ESI, m/z) 595 (MH+) 

H-NMR (DMSOd6) 6 0.93 (3H, t), 1.47-1.61 (2H, m), 1.85-1.96 (2H. m), 2.90-3.01 (2H. m). 3.20-3.35 (2H, m) t 
45 3.67-3.87 (2H. m), 3.95-4.05 (1 H. m). 4.12-4.18 (1H, m). 5.08 (2H, s). 6.95 (2H, d). 7.20 (2H, d). 7.30-7.45 (8H. m), 

7.57 (1H, t), 8.21 (3H. br). 9.18 (2H, br), 9.31 (2H. br) 

Example 153 

so Synthesis of 3-[(2S)-2-(butanesulfonylamino)-3-[4-(4^ bistrif luoroacetate: 

Synthesis of 3-[(2S)-2-(txrtanesulfonylamino)-3-[4-(bu^ trifluoroacetate: 

Synthesis of 3-[(2S)-3-[4-[1 -(benzyloxycaroonyO-4-piperidylaxy^ 
55 trifluoroacetate: 

[0433] 25 mg (0.0479 mmol) of 3-[(2S)-3-[4-[1-(benzyloxycaito^ 

nylamino)propoxy]benzonitrile hydrochloride and 72.6 mg (0.735 mmol) of triethylamine were dissolved in 5 ml of DMF. 
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and 20.0 mg (0.128 mmol) of butane sulfonyl chloride was added thereto at room temperature, and the mixture was 
stirred at room temperature overnight The mixture was treated in an ordinary manner with ethyl acetate as the extract- 
ant to obtain an oily residue. Then, the title compound was obtained in the same operation as in Example 150. 

3-[(2S)-2-(butanesulfonylam^ bistrrfluoroacetate: 
[0434] 

Yield: 2.0mg(0.00279mmol)(5.80%) 
MS (ESI, m/z) 489 (MH+) 

H-NMR (DMSO-d6) 6 0.82 (3H, t). 1.08-1.42 (4H, m), 1.70-1.84 (2H, m). l!95-2:i3 (2H, m), 2.58 (2H, t), 2.60-3 10 
2H. m). 3.20-3.58 (4H, m), 3.62-3.82 (1 H, m), 3.92-4.1 0 (2H, m). 4.56-4.65 (1 H, m), 5.08 (2H, s), 6.92 (2H d) 7 24 
(2H, d), 7.30-7.58 (4H. m), 8.10 (1H, m), 8.26 (2H, br), 9.05 (2H, br), 9.26 (2H, br) 

3-[(2S)-2-(butanesulfbnylamino)^ 

[0435] 

Yield: 2.9mg(0.00453mmol)(9.54%) 
MS (ESI, m/z) 526 (MH+) 

H-NMR (DMSO-d6) 6 0.76 (3H, t), 0.92 (3H. t). 1 .10-1.82 (10H, m), 2.52-2.70 (4H, m), 2.71-3.10 (2H, m) 3 42-3 58 
(2H. m), 3.76-3.88 (1 H, m), 4.00-4.18 (2H, m), 7.20-7.60 (8H, m), 8.92 (2H, br), 9.28 (2H, br) 

3J(2S)-3-r4-(1-(benzyloxy^ 
tate: 

[0436] 

Yield: 2.8mg(0.00380mmol)(8.00%) 
MS (ESI, m/z) 623 (MH+) 

H-NMR (DMSO-d6) 6 0.93 (3H. t). 1.25-1.98 (4H. m), 2.58 (2H, t), 2.62-3.00 (2H. m), 3.62-3.80 (3H. m), 3.95-4 12 

2S 2 i SS? ^'Itt^'t 60 0 m) ' 5 08 (2H * S) ' 6 92 {2H ' d) ' 7 22 * 7 30 ' 7 46 ™)> 7 52-7.58 
(IH, m), 8.97 (2H, br), 9.29 (2 H, br) 

Example 154 

Synthesis of 3-[(2S)-2-(benzenesulfonylamino)-3-[4-(4-piperidyloxy)pher^ bistrifluoroacetate: 

Synthesis of 3-[(2S)-3-[4-[1-(benzyJoxy^^ 
dine trifluoroacetate: 

10437] 25 mg (0.0479 mmol) of 3-[(2S)-3^4-[1-(benzyloxycar^^ 

nylam.no)propoxylbenzonitrile hydrochloride and 72.6 mg (0.735 mmol) of triethylamine were dissolved in 5 ml of DMF 
and 20.0 mg (0.113 mmol) of butane sulfonyl chloride was added thereto at room temperature, and the mixture was 
stared at room temperature overnight. The oily residue was obtained by use of ethyl acetate as the extractant in the 
same isolation process as in step 1 in Example 1. Then, the title compound was obtained in the same operation as in 
example 150. 

3-[(2S)-2-(benzenesulfonylamino)-3-[4-(4-piperidyloxy)phenyl]propoxy]ben^ 
[0438] 

Yield: 3.7mg(0.00502mmol)(10.5%) 
MS (ESI, m/z) 509 (MH+) 

i»? (2K m) ' 2 ° 3-2 - 17 (2H ' m) ' 2 62 (1K dd >' 2 83 < 1H ' dd >- 3 00 - 3 - 39 («H m), 3.58- 

fiS oThiu ^ H l'u" 4 ' 64 {1H ' m) ' 679 {2H ' d) ' 701 (2H 708 - 7 - 56 ^ m >' 7.64-7.70 (2H, m), 8.12 
(1H,d), 9.14 (2H.br), 9.33 (2H, br), 9.38 (2H, br). ' 
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3-[(2S)-3-[4-[1-(benzyIoxycarto^ trifluoroac- 
etate: 

[0439] 

5 

Yield: 2.8mg(0.00370mmol)(7.79%) 
MS (ESI, m/z) 643 (MH+) 

H-NMR (DMSO-d6) 6 1.42-1.60 (2H. m), 1.86-1.97 (2H, m). 2.68 (1H. dd). 2.80 <1H, dd). 3.20-3.58 (2H, m). 3.58- 
3.64 (1H, m). 3.64-3.80 (2H. m), 3.94 (2H. d), 4.40-4.53 (1H. m), 5.06 (2H, s), 6.76 (2H. d), 6.96 (2H. d). 7.10-7.24 
io (2H. m). 7.32-7.54 (10H, m). 7.62-7.70 (2H, m), 8.08 (1 H, d), 8.94 (2H, br), 9.26 (2H, br) 

Example 155 

Synthesis of 3-[(2S)-2-(2-naphthalenesulfonylamino)^^ bistrrfluoroace- 
is tate: 

Synthesis of 3^{2S)-2-(butanesulfony1amino)-3-(4-hy trif luoroacetate: 

Synthesis of 3-[(2S)-3-[4-[1-(benzyloxycaroonyO-4-piperidyl 
20 amicGne trif luoroacetate: 

[0440] 25 mg (0.0479 mmol) of 3-[(2S)-3-[4-[1-(benzyloxycarbony1)-^^ 

nyiamino)propoxy]benzonitrile hydrochloride and 72.6 mg (0.735 mmol) of triethylamine were dissolved in 5 ml of DMF, 
and 20.0 mg (0.0882 mmol) of 2-naphthalene sulfonyl chloride was added thereto at room temperature, and the mixture 
25 was stirred at room temperature overnight The oily residue was obtained by use of ethyl acetate as the extractant in , 
the same isolation process as in step 1 in Example 1 . Then, the title compound was obtained In the same operation as 
in Example 150. 

3-[(2S)-2-(2-naphthalenesulfonylamino^ 

30 

[0441] 

Yield: 5.5mg(0.00699mmol)(1 4.7%) 
MS (ESI. m/z) 559 (MH+) 

35 H-NMR (DMSO-d6) 6 1.70-1.91 (2H. m). 2.00-2.12 (2H. m), 2.62 (1H. dd), 2.82 (1H. dd). 2.94-3.24 (4H, m), 3.64- 

3.76 (1 H, m), 3.95 (2H. d). 4.38-4.48 (1 H, m), 6.65 (2H. d). 6.97 (2H, d). 6.92-7.04 (1 H, m), 7.1 0-7.55 (5H, m), 7.60- 
7.70 (3H, m), 7.82 (1H. d), 7.92 (1H, d), 8.08 (1H, d). 8.22 (1H. d). 8.31 (1H, s). 9.17 (2H, br). 9.29 (2H. br). 9.34 
(2H. br). 

40 3-[(2S)-2-(butanesu!fonylamino)-3-(4-h trif luoroacetate: 

[0442] 

Yield: 2.1 mg(0.00356mmol) (7.52%) 
45 MS (ESI. rn/z) 476 (MH+) 

H-NMR (DMSO-d6) 6 2.58 (1 H. dd). 2.76 (1 H. dd). 3.60-3.70 (1 H, m). 3.86 (2H. d). 6.49 (2H, d). 6.84 (2H, d). 6.94- 
7.02 (1H, m). 7.08 (1H, s). 7.29 (1H, d). 7.37 (1H, dd). 7.60-8.00 (8H, m). 8.08 (1H. d). 8.14 (1H. d), 8.94 (2H, br), 
9.13 (1H,S). 9.20 (2H.br) 

so 3-[(2S)-3-[4-[1-(benzyloxycarbonyQ^-piperidyfo^ trif- 
luoroacetate: 

[0443] 

55 Yield: 2.7mg(0.00335mmol)(1 4.7%) 
MS (ESI. m/z) 693 (MH+) 

H-NMR (DMSO-d6) 6 1.40-1.58 (2H. m). 1.78-1.92 (2H. m), 2.60 (1H. dd). 2.80 (1H. dd), 3.20-3.40 (2H. m), 3.62- 
3.86 (3H. m). 3.95 (2H, d). 4.25-4.38 (1H, m). 5.07 (2H ( s). 6.60 (2H. d). 6.93 (2H. d). 7.04-7.08 (1H, m). 7.14-7.18 
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Example 156 

Synthesis of 3-[(2R)-2-(e1hanesuHonyla^ bistrifluoroacetate: 

[0444] 11 mg (0.0183 mmol) of 3-[(2S)-3-[4-[i-(benzyloxyc»rbony^^ 

niT^ )P ^ OXy,b , enZOnitri,e ™ u ° roacete " a and 72.6 mg (0.735 mmol) oi tnXamin^ 

^ J^L i m9 ( ? 166 mmd) ° f Slhane SuHbny ' ch,oride was added « W8to at ro ° m temperature, and the mixture 

r^STlE™ te T' a ^!? °T i9ht 7,16 mixture was treated in an ordinar y ™™er with ethyl acetate asfre 
extractant to obtain an o.ly resrfue. Then, the title compound was obtained in the same operation as in Example 150 

Yield: 1 .76 mg (0.00256 mmol) (1 4.0 %) 
MS (ESI. m&) 461 (MH+) 

H-NMR (DMSOd6) 8 0.94 (3H. t). 1 .68-1 .83 (2H. m). 2.00-2.16 (2H, m), 2.58 (2H. q). 2 70 (1H deft 2 95 (1 H dtft 
Example 157 

Synthesis of 3-[(2R)-2-(benzenesurfonylamino)^^^^ bstrrfluoroacetate: 
[0445] 11 mg (0.0183 mmol) of 3-[(2S)-3-[4-[1-(ben2ylc*ycamonyD-4-^ 

SISSSSSSS^' Wf,U T C ? ate and 43 mS ( °- 10 mmo,) 0f P^ine P iere disSedS' .5 IJ23KS, 
*3 mg (0.0245 mmol) of benzene sulfbnyl chloride was added thereto at room temperature, and the mixture was stirred 

laton process as .n step 1 ,n Example 1 . Then, the title compound was obtained in the same operation as in Example 

Yield: 1.58 mg (0.00214 mmol) (1 1 .7 %) 
MS (ESI, mfe) 509 (MH+) 

H-NMR (DMSO-d6) 6 ,1^56-1.71 (2H. m). 1.84-2.01 (2H, m). 2.69-2.96 (3H, m). 3.19-3.28 (2H. m). 3.42-3.57 (1H 
m). 3.71-3.81 (1H. m). 3.94-4.02 1H, m). 4.04-4.18 (1H, m), 4.26-4.41 (1H m) 686 f2H d) 7 13 <2H <n 7 9A 
7.81 (9H. m). 8.12 (1H. d). 8.14 (2H. br). 9.01 (2H. br). 9.29 (2H. br). ' ^ ( ' * ^ 

Example 158 
■to^etS^ 

[0446] 20 mg (0.0271 mmol) of 3-[(2S)-2-(benzenesurfonylamino)-3-[4-(4-piperM^ 

drtnf Jjoroacetate and 218 mg (2.15 mmol) triethylamine were dissolved in 5 ml of etKS^ZgTo^mmS 
of ethylaceto.m,date hydrochloride was added thereto at room temperature, and they were stirred at mom terSeS 
ovemrght. Then, the solvent was distilled off. and the resulting residue was applied to reverse phase Sh peSSma^e 
SSSZF?? "* J" 03 " haVin9 octadodecvl m chemically bonded thereto as L f ll KlS 

psrr^^^ 

Yield: 13.2 mg (0.001 69 mmol) (62.6 %) 
MS (ESI, m/2) 550 (MH+) 

H-NMR (DMSO<J6) 5 1.63-1.82 (2H, m), 1.97-2.17 (2H, m), 2.29 (3H, s). 2.60 (1H. dd) 2 81 (1H dd) 3 42-3 81 
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Example 159 

Synthesis of 3-[(2S)-2-(benzenesutfonylamino)-3-[4-(1 -amidino^iperidyloxy)phenyl]propoxy]benzamidine bistrifluor- 
oacetate: 

[0447] 20 mg (0.0271 mmol) of 3-[(2S)-2-(benzenesulfbnylamino)-3-[4-(4-pip^^^ 

dttrrfluoroacetate and 72 mg (2.15 mmol) of triethylamine were dissolved in 2 ml of DMF, and 20.0 mg (0.185 mmol) of 
amidinesulf tnic add was added thereto at room temperature, and they were stirred at room temperature overnight. The 
reaction solution was purified in the same manner as in Example 150 to obtain the title compound 

Yield: 8.4 mg (0.0108 mmol) (39.8 %) 
MS (ESI, m/z) 551 (MH+) 

H-NMR (DMSO-d6) 6 1.58-1.68 (2H, m), 1.89-1.96 (2H, m) t 2.54-2.62 (1H, m), 2.68-2.97 (3H, m), 3.21-3.42 (2H t 
m), 3.54-3.68 (1H. m), 3.92 (2H. d) 4.30-4.41 (1H. m), 6.73 (2H. d), 6.92 (2H. d). 7.05-7.72 (9H. m), 8.08 (1H, d) f 
8.90 (4H, br), 9.21 (4H, br) 

Example 160 

Synthesis of 3-[(2S)-2-(ethanesulfonytamirK>)-3-[4-(1^ bistrif- 
luoroacetate: 

[0448] 1.19 g (1.99 mmol) of 3-[(2S)-3-[4-[1-benzylaxycart>onylM^ 

nylamino)propoxy]benzonitrile hydrochloride was subjected as the starting material to the same operation as in Exam- 
ple 152, and the resulting intermediate was subjected without purification to the same operation as in Example 158 to 
obtain the crude product. Thereafter, it was purified in the same manner as in Example 1 50 to obtain the title compound. 

Yield: 63 mg (0.086 mmol) (4.3 %) 
MS (ESI. m/z) 502 (MH+) 

H-NMR (D20) 6 1.05 (3H. t), 1.82-1.97 (2H, m) t 2.07-2.17 (2H. m), 2.37 (3H, s). 2.62-3.21 (4H, m), 3.47-3.96 (5H, 
m), 4.06-4.20 (2H, m), 4.67-4.73 (1H. m), 7.18 (2H, d), 7.29 (2H, d). 7.30-7.61 (4H, m) 

Example 161 

Synthesis of 3-[(2S)-2-(butanesulfonylamino)-3-[4-(1-acetimidoyl-4-piperidyl bistrif- 
luoroacetate: 

[0449] 1.19 g (1.99 mmol) of 3-[(2S)-3-[4-[1-benzyloxycaibony1)-^ 

nyiamino)propoxy]benzonitrile hydrochloride was subjected as the starting material to the same operation as in Exam- 
ple 153, and the resulting intermediate was subjected without purification to the same operation as in Example 158 to 
obtain the crude product Thereafter, it was purified in the same manner as in Example 1 50 to obtain the title compound. 

Yield: 1 1 .8 mg (0.234 mmol) (1 1 .8 %) 
MS (ESI, m/z) 530 (MH+) 

H-NMR (DMSO-d6) 6 0.89 (3H, t), 1.10-1 .50 (4H, m), 1 .71 -1 .90 (2H, m), 1 .98-2. 12 (2H. m). 2.28-2.56 (2H, q), 2.60- 
2.98 (2H, m), 3.52-3.60 (2H, m), 3.62-3.92 (3H. m), 3.98-4.07 (2H, m), 4.58-4.69 (1H, m), 6.92 (2H, d), 7.21 (2H. 
d), 7.24-7.61 (4H, m) f 8.57 (1H, br), 9.05 (1H, br), 9.22 (2H, br), 9.28 (2H, br) 

Example 162 

Synthesis of 3-[(2S)-2-(2-naphthalenesulfbnylamino)-3-[4-(1 ^cetirridc^-4-piperidyloxy)pheny^ 
bistrrfluoroacetate: 

[0450] 1.19 g (1.99 mmol) of 3-t(2S)-3-[4-[1-benzyloxycarbonyl)-4-piperklyloxy]phenyl]-2-(t-but 

nylamino)propoxy]benzonitrile hydrochloride was subjected as the starting material to the same operation as in Exam- 
ple 155, and the resulting intermediate was subjected without purification to the same operation as in Example 158 to 
obtain the crude product Thereafter, it was purified in the same manner as in Example 1 50 to obtain the title compound . 

Yield: 36 mg (0.0435 mmol) (2.2 %) 
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MS (ESI. m/!z) 600 (MH+) 

^fwT^lKT; «%"Su J0 ** 8 m ml 2 25 {3H - S) ' 2 58 " 2 - 92 (2H ' S >' 3 41 - 3 58 < 2H - "■>■ 3-60- 
3.91 (3H, m). 3.96 (2H. d). 4.41-4.57 (1H. m), 6.67 (2H, d), 6.98 (2H. d), 7.04 (1H ri> 71S(1H 7 -U nu aI 

7.41 (1H. dd). 7.60-7.78 (5H. m). 7.92 (1H, d). 7.97 (1H. d). 8.01 (IH. d)! 8.17 (1H f«f « ({J uf ' ( " * 
Example 163 

KELnSiE^^ and methyl 2S)-2-(t-butoxycarbonytamino)^^ 

J5 MS(ESI.m/z)536(MH+) 

« "^ R « ( ^? d6) mWur- °* 9eometrical isomers A and B (1:1) in acetimidoyl part 

6 1.90-2.05 (2H.m). 199 (3H, s. tor A), 2.03 (3H, s. for B). 2.35 (1H, dd), 2 58 (1H dd) 3 15-3 60 (en nrt q fi7 
(2H, m), 4.87 (1 H. d). 6.50 (2H, dd). 6.76 (2H, d). 6.86 (1 H. dd). 6.96 ( H br) 71 o"' 28(41-1 rnT 7^ Si 2" 7 £ 
(1H. d). 8.10 (1H. s. for A). 8.18 (1H. s. for A), 8.80 <1H. s. for B), 8.87 i^^f^^ti^^ 

Example 164 

Synthesis of S-^S^-feenzenesulfonyi^^ bistrifluomace- 
Step 1 

Synthesis of (2S)-3-[4-t(1 -acetyM-piperidyOnydroxy^^ 

[0452] 6.32 g (19 8 mmol) of methyl (2S)-2-(ben2enesuHbnylamino)-3-phenyl prooionate and 3 88 a (2n a mmnn «♦ 
N-a^yt-iso-nipecfinoate chloride were suspended in 60 m. of dichloromihan^. ?l7 2 0 niR *Z2£ 

o^o^^l "S r 6 Stirred at r0Om tem P e ^« ^iflht. The oily residue was^r^™ 
T?T the extractarrt .n the same isolation pracess as in step 1 in Example 1 . Subsequently thTresiSue 

^" ^ IXlUre WaS Sbrred anight. The title compound was obtained by use of ethyl acetate as 

the extractant in the same isolation process as in step 1 in Example 1. 

Yield: 2. 1 1 g (4.73 mmol) (23.9%) 
MS (ESI, mfe) 469 (MNa+) 

Step 2 

Synthesis of 4-[4-[(2S)-3-acetoxy-2-(ben 2 enesuHbn^ 
[04531 2.1 1 g (4.73 mmol) of (2S)-344-r(l-acetyl-4i>iperidyO 

nol was dissolved in 20 ml of 4 N hydrogen chloride and 40 ml of ethanol and stirred at 95 'C ovemiX>L* 221 
wasdistiHed off. and 100mg of 10 % podium carbon. 0.5 ml of cone. JuScSaSS SZSSZ £££ 
2Ztt^Z%££Z° m ' hydr09e " — 4 — P^pressure. The £S£ 

Yield: 291 mg (0.675 mmol) (14.3 %) 
Step 3 

Synthesis of t-butyl 4-[4-K2S)-3-a(^oxy-2.(ben 2 enesu^^ 
mg (0.693 mmol) of d.-t-butyl dicarbonate. and 726 mg (7.17 mmol) of triethylamine were dissolved in 20 ml of dichlo- 
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romethane and stirred overnight. The solvent was distilled off, and 0.5 ml of 1 N aqueous sodium hydroxide and 40 ml 
of methanol were added to the residue, followed by overnight reaction at 40 °C. The solvent was distilled off, and the 
resulting residue was applied to reverse phase high performance liquid chromatography with silica gel having octado- 
decyl group chemically bonded thereto as the f Bier, and eluted with a mixed solvent of water and acetonitrile, and the 
5 fraction of the intended product was distilled off under reduced pressure to obtain the title compound. 

Yield: 168 mg (0.344 mmol) (51 .0 %) 
MS (ESI, m/z) 489 (MH+) 

10 Step 4 

Synthesis of t-butyl 4-[4-[(2S)-2-(benzenes4jlfonylamirK>)-3-metha 
boxylate 

15 [0455] 168 mg (0.344 mmol) of t-butyl 4-{4-[(2S)-3-acetoxy-2-(bwzenesuifonylamino)propyl]phenyI]methyl]piperid- 
ine-1-carboxylate and 500 mg (4.94 mmol) of triethylamine were dissolved in 15 ml of dichloromethane, and 100 mg 
(0.873 mmol) of methane sulfonyl chloride was added thereto, and the mixture was stirred for 3 hours under cooling with 
ice. The title crude compound was obtained by use of ethyl acetate as the extractant by the same isolation process as 
in step 1 in Example 1 . 

20 

Yield: 139 mg (0.245 mmol) (71 .2%) 
MS (ESI. m/z) 567 (MH+) 

H-NMR (CDCI3) 5 1.03-1.90 (5H, m). 1.42 (9H, s), 2.43 (2H, d), 2.60-2.84 (2H, m). 3.15 (3H, s). 3.60-3.71 (1 H. m), 
3.98-4.21 (6H, m), 6.92 (2H, d). 6.97 (2H. d). 7.41-7.77 (5H. m) 

25 

Step 5 

Synthesis of t-butyl 4-[[4-[(2S)-2-(benzenesulfonylamino)-3-chtoropro^ -carboxylate 

30 [0456] 139 mg (0.245 mmol) of t-butyl 4-[4-[(2S)-2-(benzenesutfonylamino)-3-methanesulfbnyloxypropyl]phe- 
ny1]methy!]piperidine-l -carboxylate and 500 mg (1 1 .7 mmol) of lithium chloride were dissolved in 15 ml of DMF, and the 
mixture was stirred at 50 °C for 6 hours. The title crude compound was obtained by use of ethyl acetate as the extractant 
by the same isolation process as in step 1 in Example 1 . 

35 Yield: 94.8 mg (0.1 87 mmol) (76.3 %) 
MS (ESI. m/z) 508 (MH+) 

H-NMR (CDCI3) 6 1 .03-1 .80 (5H. m). 1 .42 (9H. s). 2.45 (2H, d). 2.60-2.84 (2H, m). 3.10 (3H. s). 3.47 (2H. d), 3.64- 
3.80 (1H. m). 4.01-418 (4H. m), 6.94-7.00 (4H, m). 7.40-7.82 (5H. m) 

40 Step 6 

Synthesis of 3-[2-(benzenesulformmino)-3-[4-[[1-(t-buto^ benzami- 
dine 

45 [0457] 94.8 mg (0. 1 87 mmol) of t-butyl 4-[[4-[(2S)-2-(benzenesufonylamino)-3-chto 

1 -carboxylate, 275 mg (2.31 mmol) of 3-cyanophend, and 385 mg (2.79 mmol) of potassium carbonate were dissolved 
in 15 ml of DMF and stirred at 75 °C for 60 hours. The oily residue was obtained by use of ethyl acetate as the extractant 
in the same isolation process as in step 1 in Example 1 and then subjected to the same operation as in Example 150 
whereby the title compound was obtained. 

so 

Yield: 87.5 mg (0.0148 mmol) (79.1 %) 
MS (ESI, nrvz) 590 (MH+) 

H-NMR (CDCI3) 6 1 .03-1 .79 (5H. m), 1 .42 (9H. s). 2.24 (2H, d). 2.48-2.92 (2H f m). 3.68-3.91 (2H. m), 3.92 (2H. d). 
3.98-4.10 (2H, m), 4.27-4.38 (1 H, m), 6.91 (2H, d). 6.98 (2H, d). 7.28-7.91 (9H, m) 
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Step 7 

Stasis o,3- K2S ^^ 

pound was obtained. subjected to the same operate as in Example 150 whereby the title com- 

Yield: 3.6 mg (0.00490 mmol) (6.6 %) 
'0 MS(ESIm/ 2 )507(MH+) 

m). 8.04 tlH. d». e.18 (,H. to). 847 (.H^j S5»S, ).uV(£ Zj* * - 28 '" 1 <4H "* 758 ' 7 ' 65 *« 
f5 Example 165 

was obtained. ' 6 88016 °P erat, ° n as 'n Example 158 whereby the title compound 



25 



Yield: 1.7 mg (0.00219 mmol) (23.4 %) 
MS (ESI m/z) 548 (MH+) 



30 



35 



40 



Example 166 

moynphenyl]acrylatebistrifluorcacelte ( [(2S) ^'P^'^^ 



Stepl 
Sy^esisofS-^ 



ulfonyfamino)propoxy]ben- 



45 



50 



ring at room temperature for 24 hours, the S2*w^^ A «*r stir! 

m 40 m. of DMF. 1 .77 m. (13.0 mmol) of dCSSUSffS T£aT£?S2?^ 2? resWue ^ 
nde were added to the solution at 0 'C. 30 minutes Z^ZZlZL 9 ( T° 0) 01 ^'^obenzenesulfonyl chlo- 
reacBon mixture was stirred tor 1 9 ^ aZITmS J^^* T 10 r0Om tem P^e. and the 

tate as the extractant. the crude product was cttSTJSS^ 0,818,5 1 in Examp,e 1 with ethyl ace- 
obtain the title compound. ^ W3S purrf,ed b V the silica gel column chromatography to 

Yield: 2.50 g (3.39 mmol) (78 %) 

3 H -3-a 6 3^ 

7.01 (2H. d). 7.24-7.44 (9H. m). 7.70 (2H d) ( } ' 4 ^ S) ' 52 °- 5 - 36 (1H ' m >' 6 73 (2H. «0. 6.90 (2H. d). 



150 




EP0 976 722A1 



Step 2 

Synthesis of ethyl (2E)-3-[4-[(2S)-1-[4-[1-(ben^ 
tamoyQphenyQacrylate: 

5 

[0461] 738 mg (1.00 mmol)) of 3-[(2S)-3-[4-[1-(benzy!oxycarbonyl)-4-pipertdylo^ 

ny!amino)propoxy]benzonitrile was dissolved in 5 ml of acetonitrile. 0.22 ml (2.0 mmol) of ethyl acrylate, 11 mg (0.05 
mmol) of palladium acetate. 91 mg (0.3 mmol) of tris-o-tolylphosphine and 0.48 ml (2.0 mmol) of tributylamine were 
added to the solution, and they were heated under reflux for 1 5 hours. After the same isolation process as that of step 
io 1 in Example 1 with dichloromethane as the extractant. the crude product was obtained, which was purified by the silica 
gel column chromatography to obtain the title compound. 

Yield: 544 mg (0.75 mmol) (75 %) 

H-NMR (CDCI3) 6 0.93 (3H. s), 1.64-1.83 (2H f m), 1.85-2.00 (2H. m). 2.70-3.00 (2H, m), 3.40-3.52 (1H, m), 3 66- 
15 3.80 (3H, m). 3*2-4.28 (2H, q), 4.36-4.44 (1H, m), 5.14 (2H, s), 6.50 (1H, d). 6.72 (2H, d), 6.92 (2H, d). 7.28-7.40 

(7H, m), 7.52 (2H. d). 6.99-7.04 (2H, m), 7.73 (2H. d) 

Step 3 

20 Synthesis of (2E)-3-[4-[(2S)-1 -[4^4-piperidylQxy)phenyQ-3-(3-amid!^ add 
bistrifluoroacetate: 

Synthesis of ethyl (2E)-3-[4-[(2S)-1 -[4-(4-piperidylaxy)phenyq-3-(3-amidm 
bistrif luoroaoetate: (2E)-3-[4-[(2S)-1 W4-piperidyloxy)pheny0-3-(3-am^ 
25 acid bistrifluoroacetate: 

[0462] 

MS (ESI m/z) 579 (MH+) 

30 H-NMR (DMSO-d6) 6 1.70-1.85 (2H, m). 1.98-2.12 (2H. m). 2.55-2.65 (1H. m). 2.78-2.88 (1H, m). 3.00r3.16 (2H, 

m). 3.18-3.30 (2H, m), 3.57-3.70 (1H. m), 3.95-4.00 (2H. m), 4.53 (1H, m). 6.60 (1H, d). 6.72 (2H. d), 6.99 (2H. d), 
d). 7.67 (2H. d). 8.18 (1H, d). 8.60 (2H. br), 9.20 (2H. br). 9.38 (2H, br) 

[0463] Ethyl (2E)-3-[4-[(2S)-1 -[4-[1-(bertzyloxycarbonyO-4-pfperW^ 

35 moyl]phenyl]acrylate was dissolved in 4.5 ml of 4 N hydrogen chloride in dioxane and then added to 0.5 ml of ethanol 
containing 30 % (W/V) hydrogen chloride. After the mixture was stirred at room temperature for 96 hours, the solvent 
was distilled off under reduced pressure, and the resulting residue was dissolved in 24 ml of an ethanol solution con- 
taining 10 % (w/v) ammonia and stirred at room temperature for 24 hours. The solvent was distilled off, and the resulting 
residue was added to 18 ml of acetic acid containing 20 % hydrogen bromide at 0 °C then stirred for 1 hour, allowed to 

40 reach room temperature, and stirred for 7 hours. The solvent was distilled off. and the resulting residue was applied to 
reverse phase high performance liquid chromatography with silica gel having octadodecyt group chemically bonded 
thereto as the filler, and etuted with a mixed solvent of water and acetonitrile containing 0.1 % (v/v) of trrf luoroacetic 
acid, and the fraction of the intended product was freeze-dried to obtain the title compound. 

45 Yield: 88 mg (0.1 1 mmol) (14 %) 
MS (ESI, m/z) 579 (MH+) 

H-NMR (DMSO-d6)) 6 1 .70-1.85 (2H, m). 1.98-2.12 (2H, m). 2.55-2.65 (1H, m), 2.78-2.88 (1H. m). 3.00-3.16 (2H. 
m). 3.18-3.30 (2H, m). 3.57-3.70 (1H. m). 3.95-4.00 (2H, m). 4.53 (1H, m), 6.60 (1 H. d). 6.72 (2H. d). 6.99 (2H, d) p 
7.15 (1H. dd). 7.29 (1H. d). 7.39 (1H. d), 7.54 (1 H, t). 7.57 (2H, d), 7.59 (1 H. d). 7.67 (2H. d). 8.18 (1H, d). 8.60 (2H, 
so br), 9.20 (2H, br). 9.38 (2H. br) 

Ethyl (2E)-3-[4-[(2S)-1 -[4-(4-piperidyloxy)phenyI]-3-(3-^^ bistrifluoro- 
acetate: 

55 [0464] 

Yield: 1 49mg(0.1 8mmol)(23%) 
MS (ESI m/z) 607 (MH+) 
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H-NMR (DMSO-d6) 6 1.70-1.85 (2H m) 1 98-2 19 ou ~a o » o ... ,' 

m). 3.18-3.30 (2H. m) 3 57-3 TO OH 2 IIKSE 2 - 55 " 2 - 65 < 1H - m >. 2 -78-2.88 (1H. m), 3.00-3.16 (2H 
7.15(1H.< fc 0/7^(1H^ ( H^ 

br). 9.20 (2H, br). 9.38 (2H, br) ° ' % * m * 7 59 (1H ' 7 67 < 2H - <& *« 0 * d). 8.60 (2H. 

5 

Example 167 

to 

Stepl 

s^r* t4 - i(2s) - w ^ 



We. 0.81 ml (2.0 mmol) of methanol Sol * (2 fl SSS552S2t ^ ~ 9 ( ° ° 5 ^ * pa,,acfium ace " 
for 3.5 hours in the presence of carbon rnoJJZ.^^n^Se^Zti^ h6ated * 70 ° C 

romethane as the extractant to obtain the crude producTmS? , ?' d,nary manner with dich '°- 

obtain the title compound. 6 ' rt was punf,ed b * ■*» 9el column chromatography to 



Yield: 518 mg (0.76 mmol) (76 %) 
Step 2 



40 

in step 5 in Example 95, and de-orotectiito convertecl according to the same operation as 

b inophen^^suifaXjS 



Yield: 17mg(0.02mmol)(3%) 
MS (FAB, m/2) 553 (MH+) 

- &sr * 739 (,H - * 750 w««vts sx era 

55 [0467] 

Yield: 80mg(0.10mmol)(13%) 
MS (FAB, m/z) 567 (MH+) 
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H-NMR (DMSO-d6) 6 1.36 (3H, t), 1.70-1.85 (2H, m) f 2.00-2.15 (2H. m), 2.55-2.68 (1H. m). 2.80-2.90 (1H, m). 
3.00-3.16 (2H, m). 3.20-3.28 (2H, m). 3.60-3.72 (1H, m), 3.96-4.00 (2H, m). 4.34 (2H ( q). 4.53 (1H. m). 6.75 (2H. 
d). 7.02 (2H, d). 7.15 (1H t dd), 7.20 (1H, d), 7.37 (1H, d), 7.48 (1H, t), 7.69 (2H, d). 7.91 (2H f d). 8.30 (1H, d). 8.53 
(2H, br), 9.15 (2H, br), 9.26 (2H, br) 

5 

Ethyl 4-[(2S)-1 -[4-(4-piperidyloxy)pheny0-3-(3-am^ bistrifluoroacetate: 
[0468] 

10 Yield: 51 mg(0.06mmol)(8%) 
MS (FAB, m/z) 581 (MH+) 

H-NMR (DMSO-d6) 6 1.70-1.85 (2H. m), 2.00-2.15 (2H. m). 2.53-2.66 (1H, m). 2.80-2.90 (1H, m). 3.00-3.16 (2H, 
m), 3.20-3.30 (2H. m), 3.60-3.72 (1H, m). 3.98-4.03 (2H, m). 4.53 (1 H, m). 6.72 (2H. d). 6.99 (2H, d). 7.18 (1H. dd). 
7.29 (1 H, d), 7.39 (1 H. d). 7.50 (1 H t). 7.65 (2H. d). 7.89 (2H. d), 8.28 (1 H, d), 8.50 (2H, br), 9.05 (2H, br), 9.28 (2H, 
is br). 

Example 168 

Synthesis of 4^(2S)-1-[4-(1-acetimidoyl-4i>fa^ acid 
20 bistrifluoroacetate: 

[0469] 8 mg (0.01 mmol) of 4-[(2S)-H4^4i3iperidyloxy)phenyfl-3-^ 

cJrtrrf luoroacetate was dissolved in 2 ml of ethanol. and 9 mg (0.07 mmol) of ethylacetotmidate hydrochloride and 0.5 ml 
of triethytamine were added thereto and stirred for 24 hours. The solvent was distilled off. and the resulting residue was 
25 applied to reverse phase high performance liquid chromatography with silica gel having octadodecyl group chemically 
bonded thereto as the filler, and eluted with a mixed solvent of water and acetonitrile containing 0.1 % (v/v) of trifluoro- 
acetic add, and the fraction of the intended product was freeze-dried to obtain the title compound. 

Yield: 3 mg (0.0037 mmol) (36 %) 
30 MS (ESI, nVz) 594 (MH+) 

H-NMR (DMSO-d6) 6 1.60-1.80 (2H, m), 1.97-2.10 (2H, m), 2.29 (3H, s), 2.54-2.65 (1H, m), 2.69-2.90 (1H. m). 
3.43-3.60 (2H, m), 3.62-3.84 (3H. m), 3.93-4.10 (2H, m), 4.55 (1H. m). 6.72 (2H, d). 6.99 (2H, d). 7.17 (1H, dd). 
7.29 (1H, d), 7.39 (1H, d), 7.50 (1H, t), 7.65 (2H, d), 7.90 (2H. d), 8.27 (1H, d). 8.54-8.60 (1H, m). 9.03 (2H. br), 
9.12 (1H,br), 9.28 (2H,br) 

Example 169 

Synthesis of methyl 4-[(2S)-1-[4~(1-acetirnkloyl-4^ 
zoate bistrifluoroacetate: 

40 

[0470] 40 mg (0.05 mmol) of methyl 4-[(2S)-1-[4-(4-piperidyloxy)phenyl]-3-(3-amidinophenoxy)-2-propylsulfa- 
moyljbenzoate ditrif luoroacetate was used as the starting material, and the title compound was obtained according to 
the same operation as in Example 168. 

45 Yield: 20 mg (0.024 mmol) (48 %) 
MS (ESI. m/z) 608 (MH+) 

H-NMR (DMSO-d6) 6 1.62-1.82 (2H, m), 1.98-2.12 (2H, m), 2.30 (3H, s), 2.58-2.65 (1H, m), 2.80-2.87 (1H t m), 
3.20-3.40 (2H, m), 3.42-3.80 (3H, m). 3.89 (3H, s), 3.96-4.05 (2H, m), 4.53 (1 H, m), 6.78 (2H, d), 7.02 (2H, d). 7.18 
(1H, dd), 7.20 (1H. d). 7.39 (1H. d). 7.45 (1H, t). 7.70 (2H, d). 7.92 (2H, d), 8.32 (1H, d), 8.60-8.70 (1H, m), 9.16 
so (1 H, br), 9.26 (2H, br), 9.32 (2H, br) 

Example 170 

Synthesis of ethyl 4-[(2S)-1-[4-(1^cetimidoyl-4-piperWy^ 
55 zoate bistrifluoroacetate: 

[0471] 26 mg (0.032 mmol) of ethyl 4-[(2S)-1-[4-(4^iperidyloxy)phenyl]-3-(3-amidinophenoxy)-2-propylsulfa- 
moyQbenzoate ditrif luoroacetate was used as the starting material, and the title compound was obtained according to 
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the same operation as in Example 1 68. 

Yield: 10 mg (0.012 mmol) (37 %) 
MS (ESI, mfe) 622 (MH+) 

10 Example 171 

15 Sphe^ 

ing to the same operation ^Sr^eTes mater,a1, and * e U * COmpound was "^ined accord- 

Yield: 20 mg (0.012 mmol) (49 %) 
20 MS (FAB. m/z) 620 (MH+) 

Example 172 

ing to the same operation as in E^mnio 1 9 a ' and 1,16 ttle com P° und w ** obtained accord- 



25 



30 



35 



ing to the same operation as in Example 168. 

Yiefd: 40 mg (0.046 mmol) (53 %) 
MS (FAB. mtz) 648 (MH+) 



40 



45 



50 



55 



. ■ > ' ~y w-rvr yivii it/ 

d). 6.98 (2H. d). 7.17 (1H. dd), 7.27 (1H d) 7 » MhS^m'i?? S SL*^ ° H ' m) ' 668 < 1H " <*>■ 6 72 < 2H - 
Example 173 

Step 1 

was stirred at room temperature for 24 houTSife L ^^ ^^ ^°^° P ^ ]benzonme - 7,18 
residue was dissolved^ S J49 mU2 1^ 2 ^.T redUC&d Pr6SSUre - and 1,19 resulfin a 



154 




EP0 976 722 A1 



The solvent was distilled off, and the resulting residue was purified by silica gel column chromatography to obtain the 
title compound. 

Yield: 490 mg (0.646 mmol) (77 %) 
5 H-NMR (CDCI3) 6 1.63-1.80 (2H, m). 1 .82-2.00 (2H, m), 2.70-3.00 (2H, m), 3.38-3.49 (2H, m), 3.61-3.93 (4H, m), 

4.22-4.45 (2H, m), 5.15 (2H, s), 5.37 (2H. m). 6.38 (1H, d). 6.55 (1H, d), 6.78 (1 H. d). 6.83 (1H, t). 6.93 (1H, d), 7.00 
(1H, d). 7.20-7.60 (13H. m), 7.71 (1H, d). 7.82 (1H. d) 

Step 2 

10 

Synthesis of 2-l(2S)-1-[4-(4-piperidyIcxy)phenyl]-3-^ ditrifluoroacetate 

[0475] 490 mg (0.646 mmol) of benzyl 2-[(2S)-1-[4-[1-(benzyloxy«irtx)nyl)-4-piperidyloxy]phenyl]-3-(3-cyanophe- 
noxy)-2-propyfsulfamoyl]benzoate was used as the starting material and converted according to the same operation as 
is in step 5 in Example 95, and de-protected to obtain the title compound. 

Yield: 50 mg (0.046 mmol) (10 %) 
MS (FAB, m/z) 552 (M+) 

H-NMR (DMSO-d6) 6 1.70-1.85 (2H. m). 2.00-2.12 (2H, m), 2.60-2.62 (1H, m). 2.77-2.88 (1H. m). 3.01-3.16 (2H, 
20 m), 3.19-3.27 (2H, m), 3.78-3.94 (2H, m), 4.46-4.59 (2H, m). 6.77 (2H. d), 7.02 (2H. d), 7.09 (2H. d), 7.22 (1 H, d), 

7.31 (1H, d). 7.38 (1H, t). 7.49 (1H. dd), 7.58 (1H. d), 7.73 (1H, br), 7.80 (1H. d). 8.15 (1H, br), 8.42-8.58 (1H, m). 
9.07 (1H,br), 9.27 (1H.br) 

Step 3 

25 

Synthesis of 2-[(2S)-1 -[4-(1 -acetoimidoyl-4-piperidyloxy)pheny0-3-(3-amidinophenoxy)-2-propylsulfa 
ditrifluoroacetate 

[0476] 50 mg (0.046 mmol) of 2-[N-[(1 S)-1 -[(3-amidino-1 -phenyl)axy]methyl-2-[4-(4^iperidy0a^ 
30 moyl benzoate ditrifluoroacetate was subjected as the starting material to the same operation as in Example 168 to 
obtain the title compound. 

Yield: 25 mg (0.030 mmol) (66 %) 
MS (FAB. m/z) 593 (MH+) 

35 H-NMR (DMSO-d6) 5 1.65-1.80 (2H. m), 1.95-2.10 (2H. m). 2.28 (3H, s), 2.59-2.70 (1H, m), 2.73-2.88 (1H, m), 

3.44-3.58 (2H, m). 3.67-3.80 (2H, m), 3.82-3.94 (3H, m). 4.62 (1H, m). 6.77 (2H. d), 7.00 (2H, d). 7.10 (1H, dd). 
7.21 (1H. d), 737 (1H, t). 7.42 (1H. d). 7.49 (1H, d). 7.58 (1H. d). 7.73 (1H. br), 7.75 (1 H, d), 8.15 (1H. d). 8.57 (1H, 
br). 9.03 (2H. r). 9.12 (1 H, br), 9.26 (2H. br) 

40 Example 174 

Synthesis of 3-[(3R)-3-(benzenesuHbnytamino)-4^4-(4^ bistrrf luoroacetate: 

Stepl 

45 

Synthesis of 3-[(3S)-4-[4-[1 -(benzyloxy<»ilDonyO-4-piperidyloxyfe^ -butenyQbenzoni- 

trile: 

[0477] 3.87 g (7.70 mmol) of methyl (2S)-3-[4-[1-(benzyloxycaitoony9-4-piperidy^ 
so nylamino)prcpipnate was dissolved in 77 ml of toluene. 19.3 ml (19.3 mmol) of 1.0 M solution of diisobutylaluminum 
hydride in hexane was added to the obtained solution at -78°C, and they were stirred for 1 0 minutes. 10 ml of methanol 
and 20 ml of saturated aqueous solution of potassium sodium tartrate were added to the resultant mixture, and they 
were stirred at room temperature for additional one hour. After the treatment with ethyl acetate as the extractarrt in an 
ordinary manner, the obtained oily residue was dissolved in a mixed solvent of 30 ml of ethanol and 30 ml of tetrahy- 
55 drofuran. After the addition of 3.53 g (7.70 mmol) of (3-cyanobenzyQtriphenylphosphonium bromide and 1 .15 ml (7.70 
mmol) of DBU at room temperature, the resultant mixture was stirred for one hour. The solvent was distilled off under 
reduced pressure, and the residue was purified by the silica gel column chromatography to obtain the title compound in 
the form of a mixture of geometrical isomers (E:Z=2:3). 
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Yield: 2.33 g (4.00 mmol) (52 %) 
MS (ESI, mfz) 604 (MNa+) 

Step 2 

S^thesis of S-KSSH-Ml-^enz^^ 

obtained. The oily residue thus obtained was dissolved in 20 ml of DMF and 2 09 ml MP iZ^hrf ^ residuewas 
amine and 1 .06 g (6.00 mmol) of benzene suHonyl chloride were added therSo aTo -C aSd ZL for''^ 0 ^ 6 ^" 

SESSSr — 

Yield: 2.11g (3.39 mmor) (85%) 
Step 3 

Synthesis of 3-[(3R)-3-(benzenesuHbny1aminoH-t4-(4-piperidy1^ bisMluoroacetate- 
Yield: 0.302 g (0.41 mmol) (38 %) 

^Ti R 0 ( ^^ 6) * 1 - 5 °' 1 - 70 (2H m) - 86 < 2H - m >. 2 00-2.11 (2H, m). 2.33-2 74 (4H m) 3 01-3 16 (ou 



Example 175 

[0480] 

fluoroac 

as in Example 158. 



156 




EP 0976 722 A1 



Yield: 11.1 mg (0.014 mmol) (95%) 
MS (ESI. m/z) 548 (MH+) 

H-NMR (DMSO-dS) 6 1.50-1.82 (4H. m) f 1.97-210 (2H, m). 2.29 (3H. S), 2.34-2.72 (4H. m), 3.22-3.59 (4H, m), 
3.68-3.82 (1H, m), 4.57-4.66 (1H. m), 6.82 (2H, d), 6.97 (2H, d), 7.33 (1H. d). 7.43-7.62 (5H. m), 7.74 (2H, d), 7.81 
5 (1H, d). 8.60 (1H, s), 9.15 (1H. s), 9.20 (2H. s). 9.23 (2H. s) 

Example 176 

Synthesis of 3-[(3S. 1 2)^-(benzenesulfonyiamino)-4-[4-(1 -acetimidoyi-4-piperidyloxy)phenyl]-1 -butenyljbenzamidine 
10 bistrrfluoroacetate: 

[0481 ] 1 20 mg (0. 1 9 mmol) of 3-[(3S)-4-[4-[1 -(benzy!oxycartx>nyl)-4-piperidyl^ 

1 -butenyljbenzonrtrile was added to 2 ml of ethanol containing 30 % (W/V) hydrogen chloride and stirred at room tem- 
perature overnight. Subsequently, it was dissolved in 5 ml of an ethanol solution containing 10 % (w/v) ammonia at 
is room temperature and stirred at room temperature overnight. The solvent was distilled off, and the resulting residue was 
dissolved in 5 ml solution of hydrogen bromide in acetic add under cooling with ice and stirred for 2 hours. The solvent 
was distilled off, and the resulting residue was converted according to the same operation as in Example 158 whereby 
the title compound was obtained. 

20 Yield: 12 mg (0.016 mmol) (8.4 %) 
MS (ESI, m/z) 546 (MH+) 

H-NMR (DMSO-d6) 6 1.64-1.81 (2H. m). 1.96-2.10 (2H, m), 2.28 (3H, s), 2.46-2.52 (1H, m). 2.67-2.73 (1H. m), 
3.47-3.52 (2H, m), 3.70-3.77 (2H, m), 4.11-4.23 (1H, m), 4.56-4.67 (1H, m), 5.47 (1H, dd). 6.27 (1H. d). 6.82 (2 H, 
d), 6.96 (2H. d), 7.06 (1H. d), 7.28 (1H, s). 7.42-7.49 (3H. m). 7.54-7.58 (3H. m). 7.65 (1H. d). 8.02 (1H. d), 8.58 
25 (1H, s). 9.12 (1H,s). 9.18 (2H,s), 9.29 (2H. s) 

Example 177 

Synthesis of (2S)-N-(3-amidinophenyl)-2-(benzenesu!fo^ bistrifluor- 
30 oacetate: 

Step 1 

Synthesis of methyl (2S)-2-(benzenesulfonylamino)-3-[4^ 

35 

[0482] 3.96 g (7.94 mmol) of methyl (2S)-3-[4-(1-(benzyloxycarbonyl)-4-piperidyloxy]phenyl]-2-ft 
ny!amino)propionate was dissolved in 30 ml of a dioxane solution containing 4 N hydrogen chloride and stirred at room 
temperature for 4 hours. The solvent was distilled off, and the resulting oily residue was dissolved in 40 ml of OMF, and 
5.14 ml (23.83 mmol) of di-isopropyiethyi amine and 2.10 g (11.91 mmol) of benzene sulfonium chloride were added 
40 thereto at 0 °C, and the mixture was stirred at room temperature for 2.5 hours. The crude product was obtained in an 
ordinary manner by treatment with ethyl acetate as the extractant. Then, it was purified by silica gel column chromatog- 
raphy to obtain the title compound. 

Yield: 3.5g (6.52 mmol) (82%) 

45 H-NMR (CDCI3) 6 1.60-2.00 (4H, m), 2.95 (1H, d), 3.45 (2H. ddd). 3.47 (3H, s). 3.76 (2H f ddd). 4.19 (1H, dt), 4.41- 
4.49 (1 H. m). 5.16 (2H. s). 6.78 (2H. d), 6.98 (2H, d). 7.30-7.58 (8H, m), 7.76 (2H, d) 

Step 2 

so Synthesis of (2S)-N-(3-amidinophenyl)-2-(benzenesulf6nylamino)-3-[4-[1 -(benzyloxycarbonyl)-4-piperidyloxy]phe- 
nyqpropionamide: 

[0483] 1 .75 g (3.26 mmol) of methyl (2S)-2-(benzenesuffonylamino)-3-[4-[l -(benzyloxycarbonyl)-4-piperidyloxy]phe- 
nyijpropionate was dissolved in a mixed solvent of 1 0 ml of methanol and 1 0 ml of tetrahydrofuran. 6.52 ml (6.52 mmol) 
55 of 1 N aqueous sodium hydroxide solution was added to the solution, and they were stirred at 50°C overnight. The reac- 
tion mixture was washed with ether and then made acidic with concentrated hydrochloric acid. After the isolation proc- 
ess with dichloromethane as the extractant in the same manner as that of step 1 in Example 1, an oily residue was 
obtained, which was dissolved in 60 ml of pyridine. 747 mg (3.61 mmol) of 3-aminobenzamidine dihydrochloride and 
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^^^^^^^^^^^ 

s Yield: 1 .89 g (2.90 mmol) (89 %) 

10 step 3 

oSSf 01 (2SW3 ^ Wln0ph Wy,) - 2 - ( ^ bistrmuor- 



15 



20 



30 



Yield; 34 mg (0.065 mmol) (49 %) 
MS (ESI. mfe) 522 (MH+) 

Example 178 

Sel^ 

35 same operation as in Example 158 9 ' ^ the Me com P° u "d was obtained according to the 

Yield: 30 mg (0.038 mmol) (25 %) 
MS (ESI. m/2) 563 (MH+) 

Example 179 
Step 1 

solved in dimethylformamide. The solution J£Sned> a ?£e w T.k° °I potass,um ca*onate were dis- 



45 



50 



55 
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Step 2 

Synthesis of 3-[(2S)-2-(benzenesulfbnylamino)-3-[4-(1 -benzy1oxyrarbonyl-4-piperidyloxy)phenyqp^ 
zonrtrile: 

5 

[0487] 1.6 g (2.7 mmol) of 3-[(2S)-3«[4-(1-benzyloxycait>onyl-4-piperidtf^ 

poxy]-4-iodobenzonitriIe was dissolved in 4 N solution of hydrogen chloride in dioxane, and the solution was stirred at 
room temperature overnight. The solvent was distilled off, and the residue was dissolved in dimethylformamide. 1 ml (6 
mmol) of N.N-dfisobutylethylamine and 0.34 ml (2.7 mmol) of benzenesuffonyt chloride were added to the solution 
10 under cooling with ice, and they were stirred for 2 hours. After the isolation process with ethyl acetate as the extractant 
in the same manner as that of step 1 in Example 1 . the crude product was obtained, which was purified by the silica gel 
column chromatography to obtain the title compound. 

Yield: 1 .1 7 g (1 .56 mmol) (71 %). 
15 H-NMR (CDCI3) 6 1.70-1.80 (2H, m), 1.85-1.95 (2H, m), 2.85-3.05 (2H, m). 3.40-3.50 (2H, m), 3.70-3.90 (5H, m), 

4.40 (1H. m), 4.90 (1H, d). 5.15 (2H, s). 6.71 (1H. s). 6.75 (2H, d), 6.95 (2H. d), 7.01 (1H. d), 7.30-7.55 (8 H. m), 
7.76-7.81 (2H, m), 7.89 (1 H. d) 

Step 3 

20 

Synthesis of 3-[(2S)-2-(tenzenesurfonylamino)-3-[4-(4 bistrrfluoroac- 
etate: 

[0488] 97 mg (0. 1 3 mmol) of 3-[(2S)-2-(benzenesurfonylamino)-3-[4-(1 -benzyloxycarbonyl-4-piperidyloxy)phenyr]pro- 
25 poxy]-4-iodobenzonrtrile was cGssolved in 3 ml of 4 N hydrogen chloride in dioxane, 0.5 ml of ethanol was added thereto. . 
and the mixture was stirred at room temperature for 4 days. The solvent was distilled off under reduced pressure, and 
the resulting residue was dissolved in 30 ml of an ethanol solution containing 10 % (w/v) ammonia and stirred at room 
temperature overnight. The solvent was distilled off, and the resulting residue was dissolved in acetic acid containing 
20 % hydrogen bromide and stirred for 2 hours under cooling with ice. The solvent was distilled off. and the resulting 
30 residue was applied to reverse phase high performance liquid chromatography with silica gel having octadodecyi group 
chemically bonded thereto as the filler, and eluted with a mixed solvent of water and acetonitrile containing 0.1 % (v/v) 
of trrf luoroacetic acid, and the fraction of the intended product was freeze-dried to obtain the title compound. 

Yield: 35 mg (0.04 mmol) (31 %) 
35 MS (ESI. m/z) 635 (MH+) 

H-NMR (DMSO-d6) 6 1.70-1.85 (2H, m). 2.00-2.12 (2H. m), 2.50-3.60 (7H. m). 4.05 (2H, m). 4.50 (1H. m), 6.74 
(2H. d), 6.98 (2H. d). 7.21 (1H. d). 7.26 (1H. S), 7.37-7.67 (5H. m). 8.30 (1H. d). 8.16 (1H. d). 8.56 (2H. brs). 9.18 
(2H. brs), 9.32 (2H. brs) 

40 Example 180 

Synthesis of 3-[4-arrudino-2-[(2S)-2-(benzenesulfo 
onicacid bistrtfluoroacetate: 

N 45 Step 1 

Synthesis of methyl 2-acetytemino-3-[2-[(2S)-2-(benzenesulfon 
phenyl]acrylate: 

so [0489] 197 mg (0.26 mmol)) of 3-[(2S)-2-(benzenesulfonylamino)-3-{4-(1-benz 

nyt]propoxy]-4-iodobenzonitri!e and 74.4 mg (0.52 mmol) of methyl 2-acetaminoacrylate were dissolved in 6 ml of ace- 
tonitrile. 7.3 mg (0.03 mmol) of palladium (II) acetate, 55 mg (0. 1 8 mmol) of tri-o-tolylphosphine and 96 mg (0.52 mmol) 
of tributylamine were added to the solution, and they were heated under reflux overnight. The solvent was distilled off, 
and the residue was treated with ethyl acetate as the extractant in an ordinary manner to obtain the crude product, 

55 which was purified by the silica gel column chromatography to obtain the title compound. 

Yield: 1 1 1 mg (0. 1 5 mmol) (58 %). 

H-NMR (CDCI3) 6 1.68-1.80 (2H, m). 1.84-1.96 (2H, m), 2.07 (3H, s). 2.75-2.90 (2H, m), 3.40-3.50 (2H, m). 3.70- 
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Step 2 

o^ 

dEl^ ^ T 6 ? 8t r °° m tem P erature *>' 2 ^ys. The solvent was distilled off. and the reSnTreVwuJ w£ 
dissolved in an ethanol solution contain ng 10 % (w/v) ammonia and stirred at m m to ' , „T if ^ 

off under reduced pressure, and the resulting residue was applied to reverse ones* ^ r«*™^ r ^1 
tography with silica gel having octadodecyl group c*emicajX^ 

Yield: 152 mg (0.19 mmol) (30%) 
MS (ESI, m/z) 595 (MH+) 
H-NMR (DMSO-d6) 5 

Example 181 

temperaurefw 14da^. The solvent «« dialed off. andmeresldimv^JealMbyito^iSZL^ J™^ 

Yield: 117 mg (0.135 mmol) (67 %) 
MS (ESI, m/z) 636 (MH+) 
H-NMR (DMSO-d6) 6 

2^ 1 fSiK. l, !!? > i? 3 ^ 1 ^ ^ fcaS "° CtH. iiO. C7H m) 422(1H d keto 

dTe's^^^ 

Example 182 

2?« n JTtf < 5! ity * inhib Jl n ? thS a0Bvate<? blood ""a**" fect ° r X was determined in the same manner as that 
of Example 93. The represented compounds (Example No.) and the results are shown in TaWeTJIveXtaw 

Example 183 

[0493] The activity of inhibiting thrombin was determined in the same manner as that of Examnle <u n« ro «r«^ 
abve compounds (Example No.) and the results are shown in Table 2 given below ■ epresem- 
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Example 184 

Determination of Wood anticoagutating activity: 

5 [0494] The blood anticoagulating activity was determined by a prothrombin time (PT) determination method. The PT 
was determined as follows: The blood was taken from healthy people. 3.8 % aqueous trisodium citrate solution was 
added to the blood in a volume ratio of 1 :10. The blood plasma was separated by the centrifugation. 5 \ii of DMSO solu- 
tion containing a test compound was added to 45 fil of the Mood plasma. After the incubation at room temperature for 
2 minutes, a test tube containing the blood plasma solution was placed in Sysmex CA-3000 fully automatic blood coag- 

10 ulation determination device (a product of Toa Medical Electronics Co., Ltd), and incubated at 37°C for 3 minutes. 100 
pJ of Sysmex PT II (rabbit brain tissue thromboplastin, 13.2 mM calcium chloride; a product of Toa Medical Electronics 
Co., Ltd) was fed into the test tube. PT was automatically determined with the device. A sample containing 5 pJ of DMSO 
in place of the solution of the test compound was used as the control. The negative logarithm (PT2) of the concentration 
of the test compound which elongated PT of the control to the twice as long was determined, and employed as the index 

is of the blood anticoagulating activity. The blood anticoagulating activities of representative compounds are shown in 
Table 2 given below. 



Table 2 



20 




Activity of inhibiting acti- 
vated blood coagulation 
factor X (piCso) 


Thrombin- inhibiting 
activity (PIC50) 


Blood anticoagulating 
activity (PT2) 




Compound of Ex.95 


6.5 


3.4 


5.9 


25 


Compound of Ex.96 


5.8 


<3 


- 




Compound of Ex.98 


5.5 


3.2 


<4.5 




Compound of Ex.99 


6.6 


3.5 


6.2 


30 


Compound of Ex.1 14 


7.3 


4.1 


- 


Compound of Ex. 1 1 7 


7.4 


3.6 


6.7 




Compound of Ex.1 1 9 


7.6 


<3 






Compound of Ex.121 


7.3 


<3 




35 


Compound of Ex.122 


6.3 


<3 


4.5 




Compound of Ex.143 


6.3 


3.4 


5.3 




Compound of Ex. 144 


5.8 


3.4 


5 


40 


Compound of Ex.147 


7.4 


4.7 


6.5 




Compound of Ex.154 


5.8 


4.1 


5.1 




Compound of Ex.158 


6.8 


4.3 


6.2 




Compound of Ex.160 


6.5 


3.8 




45 


Compound of Ex.162 


6.6 


4.4 






Compound of Ex.165 


6.7 


4 


6 




Compound of Ex.167 


6.3 


3.9 


5 | 


50 


Compound of Ex. 168 


7.5 


4.1 


6.2 j 




Compound of Ex.171 


7 


4.4 


6 




Compound of Ex.175 


6.6 


4.2 


5.9 | 




Compound of Ex 178 


6.3 


<3.4 


5.7 


55 


Compound of Ex. 180 


6.8 


5.5 


5.7 




Compound of Ex. 181 


7.7 


5.8 


6.7 
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[0495J In Table 2 the compound of Example 122 was N-IS^-amidirmphenoxyJpropyrj^-amidinobenzamide bistrif- 
luoroaceta e, that of Example 154 was 3-I(2S)-2*enzenesulfonylamino)-3-r4<4-piperidyloxy)phenyf] P r t )poxy]beri Z ami^ 
dine tos^luoroacetate. and ttat of Example 167 was 4.[(2SM.[4.(4-piperid^ 
propylsulfamoyfjbenzoicaadbistrifluoroacetate. 

t0 *!2 * iS f?f? arent from the resu,ts mi the benzamidine derivatives of the present invention have a high activity of 
^peohcallyinhibrting the activated blood coagulation factor X and. therefore, also a high blood anticoaguiating activity. 
[Q497] The structural formulae of the compounds of the present invention used in Examples 9S to 181 are given 



H,N 




• 2CF,C00H 



HjN NH 
Compound of Example 95 




♦ 2CF 3 C00H 



NH HjN' "NH 

Compound of Example 96 
o 

W V 

HjN^NH 
Compound of Example 97 



• 2CF 3 C00H 




HN 




• 2CF 3 C00H 



H 2 N - NH 
Compound of Example 98 
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N — 




O — (f V .O 



HN 



NH 




2CF,C00H 



HjN NH 

Compound of Example 99 




2CF 3 C00H 



HjN NH 
Compound of Example 100 



H^C CH 3 
O CH 3 




HN o 




CF,C00H 



HjN NH 

Compound of Example 101 



HN 

CH 




HN 




2CF 3 C00H 



H 2 N "NH 
Compound of Example 102 
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• CFfiQOH 



Compound of Example 103 




• 2CF 3 C00H 



Compound of Example 104 



o 




Compound of Example 106 
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10 



H C^/ CH ' 

H HN 



HjN NH 
Compound of Example 107 



75 



20 





• 2CF 3 C00H 



HjN NH 
Compound of Example 108 



30 



35 




3CF3COOH 



HjN NH 
Compound of Example 109 



40 




CF3COOH 



HjN NH 
Compound of Example 100 



50 



55 



165 



fcP0976 722 A1 




• 2CF.C00H 



Compound of Example 111 




Compound of Example 112 




• CF 3 C00H 



Compound of Example 113 




• 2CF 3 C00H 



Compound of Example 114 



166 



EP0 976 722 A1 




• 2CF 3 C00H 



Compound of Example 115 




• 2CF3COOH 



Compound of Example 116 




Compound of Example 118 
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K,N 




HN 



HO 





• 2CF 3 C00H 



H 2 N 



HN 



H2N NH 
Compound of Example 119 




HN 



H 3 C- 





2CF 5 C00H 



H 2 N^NH 
Compound of Example 120 




• 2CF a C00H 



Compound of Example 121 



HN 



o 




2CF3COOH 



HJH NH 



^PropylJ^-am.dxnobeneanude bistnfZ uoro 



acetate of Example 122 
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10 




CFjCOOH 



HjN NH 

ethyl 4-[3-(3-amidinophenoxy)propylcarbamoylbenzoate trifluoroacetate of Example 122 
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NH 




CF3COOH 



Compound of Example 123 




- 2CF3COOH 



HN NH- 



\ Compound of Example 124 




NH 



H/sJ " NH 
Compound of Example 125 




2CF 3 C00H 



50 



55 
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HN 




2CF.C00H 



HjN NH 
Compound of Example 126 




2CF,C00H 



HjN NH 

N-[3-(3-amidinophenoxy)propyH-3-amidinoben Z amide bistrifluoroacetate of Example 127 




• CF,C0OH 

ethyl 3-[3-(3-amidmophenoxy)propylcarbamoyl]benzoate trifluoroacetate of Example 127 



o 
n 

f'HN 
O 

• CFXOOH 





H/T ^ NH 
Compound of Example 128 
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O 

HN^ ^\ • CF,C00H 

II 




HjN NH 

Compound of Example 129 
O 

^ H 3 cV° 

HN^-^O-^-^ - CF 3 C00H 
II 




HjN NH 
Compound of Example 130 

o 

x 

O NH 

O 



V 



o^V /v • CFXOOH 




H 2 N NH 



Compound of Example 131 
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CH, 
O CH 3 



N HN' 

O 



V 

HN. 



2CF 3 C00H 




HjN NH 



Compound of Example 132 
o 

X 

O NH 



HN ^ 



HN, 




2CF 3 C00H 



HjN NH 
Compound of Example 133 



O 

x 

O^NH 



H 3 C 



HNv 




CF 3 C00H 



H 2 N NH 
Compound of Example 134 
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Compound of Example 135 
o 

A. 




HN 




CF,C00H 



H// NH 
Compound of Example 136 



cr 



o 

.A 



O NH 




CF 3 C00H 



HjN NH 
Compound of Example 137 



45 



5(7 



NH 2 




2CF 3 C00H 



HjN NH 
Compound of Example 138 



55 
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V -jCFjCOOH 



HjN NH 

Compound of Example 139 



NH 2 



H 3 C 




2CF 3 C00H 



H 2 N NH 



Compound of Example 140 

NH, . 



Compound of Example 141 



40 



45 
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.1 NH > 




2CF 3 C00H 



HjN NH 
Compound of Example 142 
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Compound of Example 146 
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H > N II 



• a CF a C00H 



Hj\ NH 

3-[(2S)-2-amino-3-[4-(4-piperidyloxy)phenyllpropoxy]benzamidine tristrifluoroacetate 
Example 150 




of 



H 2 N 




2CFX00H 



H/J NH 

3-[(2S)-2-ammo-3-[4-(l-(benzyloxycarbonyl>^ 
bistrifluoroacetate of Example 150 



25 



30 




H 2 H 




,CF 3 C00H 



HjN NH 



3.{(2R).2-amino.3-[4-(4-pipeiidyloxy)phenyl]propoxy]ben2ainidine tristrifluoroacetate of 
Example 151 
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H 2 N 




2CF 3 C00H 



HjN NH 



3 -[(2R)-2-amino-3.[4.[l.(ben2yloxycarbOT^^ 
bistrifluoroacetate of Example 151 



hn. 




2CF,C00H 



3-[(2S)-2^ethanesulfonylamino)-344^ 
bistrifluoroacetate of Example 152 




• CF.C0OH 



3-[(2S)-2-(ethanesulfonylamino)-3-(4-(ethanesu^ 
trifluoroacetate of Example 152 



178 



EP0976 722A1 




>n • CF,C00H 



NH. 



3-[(2S)-3-[4-[l-(benzyloxycarbonyl)«^-piperidyloxylphenylJ-2- 
(ethanesulfonylamino)propoxy]benzamidine trifluoroacetate of Example 152 




HjN NH 

3-[(2S)-2-(butanesulfonylamino)-3-[4^ 
bistrifluoroacetate of Example 153 




3-[(2S)-2-(butanesulfonylamino)-3-[4-(butanesulfonyloxy)phenyl]propoxy]benzamidine 
trifluoroacetate of Example 153 
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^ • CF a COOH 



H 2 N ^NH 

3-[(2S)-3-[4-[l-(benzyloxycarbonyl)-4-pipeiidyloxyJphenyIJ-2- 
(butanesulfonylamiiio)propoxy)benzamidine trifluoroacetate of Example 153 




• 2CF.C00H 



3-[(2S)-2-(benzenesutfonylamino)-3-[4-(4-piperidyloxy)phenyl]propoxy]benzamidine 
bistrifluoroacetate of Example 154 




3-[(2S)-3-[4<[l-(benzyloxycarbonyl)-4-pipendyloxy]phenyl]-2- 
(benzenesulfonylamino)propoxy]benzamidine trifluoroacetate of Example 154 



45 



SO 



55 
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10 




2CF,C00H 



HjN NH 



3 - [(2S)-2 -(2 -naphth alenesujfonylammo)-^ 
bistrifluoroacetate of Example 155 
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CFjCOOH 



HjN NH 

3-[(2S)-2-(butanesulfonylamino)-3-(4-^ ' trifluoroacetate of 

Example 155 

a 




t C00H 



3-[(2S>3-[4-[l-(benzyloxycarbonyl)^.pipexidyloxyjphenyl]-2-(2- 
naphthaienesulfonyIammo)propoxyJbenzamidine trifluoroacetate of Example 155 
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♦ 2CF 3 C0OH 



Compound of Example 156 




Compound of Example 158 




Compound of Example 159 
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• 2CF 3 C00H 



Hfi NH 
Compound of Example 160 




HjN NH 
Compound of Example 162 
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C2E)-3-[4-[(2S)-l<4-(4-pipexidyioxy)phenyl]-3-(3-amidinophenoxy)-2- 
propylsulfamoyljphenyl] acrylic acid bistrifluoroacetate of Example 166 




2CF,C00H 



ethyl (2E)-3-[4-[(2S)- l-[4.(4-piperidyloxy)phenyl].3- 

(3-amidinophenoxy)-2-propylsiLlfamoyl]phenyl]acrylate bistrifluoroacetate of Example 166 




2CF 3 C00H 



HO 



44(2S)-l-[4-(4-pipeiidyloxy)phenyl]-3-^ 
benzoic acid bistrifluoroacetate of Example 167 



45 



50 



55 



185 



EP0 976 722 A1 



w 




' 2CF,C00H 



HjN NH 



methyl *K2SM-[4-(4w^ 

bistnfluoroacetate of Example 167 ^loenzoate 
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• 2CF,C0OH 



ethyl 4-[<^.i.[4.(4.piperidyloxy)phenyIJ.3^ 
bis tiifluoroacetate of Example 167 



enzoate 



HN 



>-Cr° 



HO 




• 2CF 3 C00H 



^N'^^* NH 

Compound of Example 168 
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5 
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Compound of Example 169 

15 




Compound of Example 171 



45 
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Compound of Example 172 




Compound of Example 173 




Compound of Example 174 
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Compound of Example 175 




• 2CF a C00H 



Compound of Example 176 




Compound of Example 177 




Compound of Example 178 
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Example 185 

Synthesis of methyl 2^cetam!do-3-[4-amidino-2-[(2R^ 
nyljacrylate bistr'rf luoroacetate: 

5 

Stepl 

Synthesis of benzyl (3R)^-t4>utoxycarbonylamino-4-hydroxybutanoate: 

10 [0498] 1 5.0 g (46.4 mmol) of p-benzy I N-t-butoxycarbonyl-D -aspartate and 6.47 ml (46.4 mmol) of triethylamine were 
dissolved in 230 ml of tetrahydrofuran. 4.4 ml (46.4 mmol) of ethyl chloroformate was added to the solution under cod- 
ing with ice, and they were stirred for 15 minutes. The precipitate thus formed was removed by the suction filtration. 5 
g of ice and 1 .8 g (46.4 mmol) of sodium borohydride were added to the filtrate under cooling with ice, and they were 
stirred for 1.5 hours. Then 200 ml of 1 N aqueous hydrogen chloride solution was added to the resultant mixture, and 

is they were stirred at room temperature for additional one hour. After the treatment with ethyl acetate as the extractant in 
an ordinary manner, the crude product was obtained. This product was purified by the silica gel column chromatography 
(volume ratio of hexahe : ethyl acetate = 2:1) to obtain the title compound. 

Yield: 10.2 g (32.8 mmol) (71 %). 
20 1H-NMR (CDCI3) 6:1.42 (9H. s). 2.66 (2H. d). 3.65 (2H. dd). 4.00(1 H, ddt). 5.14 (2H, s). 7.35-7.40 (5H, m) 

Step 2 

Synthesis of 3-hydroxy-4-iodobenzonitrile: 

25 

[0499] 22.3 g (89.7 mmol) of 3 -hydroxy- 4-iodobenzoic acid was dissolved in 300 ml of tetrahydrofuran. 19.7 ml (206 
mmol) of ethyl chloroformate and 28.7 ml (206 mmol) of triethylamine were added to the solution, at 0°C. After stirring 
for 1 5 minutes, triethylamine hydrochloride thus formed was filtered out. The filtrate was added to 300 mi of tetrahydro- 
furan solution, obtained by bubbling ammonia, at 0*C. After stirring at room temperature for 10 hours, the solvent was 

30 distilled off under reduced pressure, and the residue was dissolved in 450 ml of dioxane. 1 7.4 ml (1 1 7 mmol) of trif luor- 
omethanesurfonic anhydride and 21 .8 ml (269 mmol) of pyridine were added to the solution at 0°C. After stirring at room 
temperature for 1 8 hours, the solvent was distilled off under reduced pressure. The residue was treated with chloroform 
as the extractant in an ordinary manner to obtain an oily residue. The residue was dissolved in 1 80 ml of tetrahydrofuran 
: methanol (1 :1). 90 ml (90.0 mmol) of 1 N aqueous sodium hydroxide solution was added to the solution at room tem- 

35 perature. The obtained mixture was stirred for 4 hours and then the solvent was distilled off under reduced pressure. 
The residue was washed with dichloromethane, acidified with 1 N aqueous hydrogen chloride solution and then treated 
with ethyl acetate as the extractant in an ordinary manner to obtain the crude product, which was purified by the silica 
gel column chromatography to obtain the title compound. 

ao Yield: 9.29 g (37.9 mmol) (42 %) 
MS (FAB. m/z) 246(MH+) 

1H-NMR (CDCI3) 6 :5.63 (1H, br), 6.96 (1H. dd). 7.23 (1H. d). 7.79 (1H. d) 
Step 3 

45 

Synthesis of benzyl (3R)-3-t-butoxyc»rbonylamino-4-(5-cyano-2-iodophenoxy)bLrtanoate: 

[0500] 10.16 g (32.8 mmol) of benzyl (3 R) -3-t-butoxycarbony lami no-4-hydroxybutanoate was dissolved in 100 ml of 
toluene. 10.5 g (42.7 mmol) of 3-hydroxy-4-iodobenzonitrile, 1 1 .2 g (42.7 mmol) of triphenylphosphine and 7.4 g (42.7 
so mmol) of N,N,N\ N'-tetramethy lazodicarboxyamid e were added to the solution under cooling with ice. and they were 
stirred at room temperature overnight The solvent was distilled off, and the residue was purified by the silica gel column 
chromatography (volume ratio of hexane : ethyl acetate a 2:1) to obtain the title compound. 

Yield: 1 1 .9 g (22.1 mmol) (67 %) 
55 1H-NMR (CDCI3) 5 : 1.47 (9H, s). 2.90 (2H. t), 4.03 (1H. dd). 4.15 (1H, dd). 4.40-4.50 (1H. m). 5.19 (2H. s). 7.01 

(1H. d), 7.30 (1H. s), 7.35-7.40 (5H. m), 7.92 (1H, d) 
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Step 4 
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Synthesis of (1 R)-1-benzyloxycarbo^ chloride: 

i0 ^°ll • Al 9 ? {22 * 1 mmo,) of benzyl P^* 1 * 1 **^^ was dis . 

solved ,n 120 ml of 4 N solution of hydrogen chloride in dioxane. The solutionis stirred at T^Sr^e^ Z then 
at room temperature for 2 hours. The solvent was distilled off. 50 ml of a mixed solvent of hexane/*h™S 

Yield: 6.1 g (12.9 mmol) (58 %). 
MS (ESI, M/Z) 437 (MH +) 

J.Zh£5! *w?h s £S»p *,|S5£ SJSst 30 (1 Hdd >- 4 - 84 < 1 H *>- s." oh. «). 

Step 5 

Synthesis of benzyl (3R)^-(5<yano-2-iodophenoocy)-3-(4<yanobenzoylamino)butanoate: 

L^f^^^^ chloride, 2.9 

g (20 mmd) of 4-cyanobenzo.c aad. 3.0 g (22 mmol) of 1-hydroxybenzotriazole and 6.1 ml (44 mmol) of triethylamine 
were d,ssolved .n S) m of dichloromethane. 4.2 g (22 mmol) of Ha^imethyiaminopropyl^etrvlcaiod ftSST 
chloride was added to the solution under cooling with ice, and they were stirred for 10 mimrtesand then rroomC. 

SSUZZ?" ^ ^ iS add6d 10 the reaCtion mbrture to *™te the reaction. ThtmSe w^s SSh 
dichto omethane as the extractant in an ordinary manner to obtain the crude product, wluch was purS b^hTsZ 
gel column chromatography (volume ratio of hexane : ethyl acetate = 3:1) to obtain the title compound. 

Yield: 2.8 g (5.0 mmol) (50 %) 

1H-NMR(CDCI3)6:2.93(1H,dd).3.08(1H.dd). 4.13 (1H.dd), 4.30(1 H, dd). 4.94 (1 H. dddd) 514 (1H d) 5 19 
(1H. d). 6.96 (1H. d). 7.03 (1H. dd). 7.28-7.33 (5H. m). 7.72 (2H. d). 7 86 (2H. d). 7.88 (IKd) 

Step 6 

Synthesis of methyl 2-acetamido3-[2-[(2R).3 

|°^ ] 1 ^ 9 < 2 27 mmo, > of benzyl (3R)-4-(5-cyano-2-icxJ()phenoxy)-3-(4-cyanobenzoylainino)butanoate 975 ma 
ottreln^ 

of triethylamine and 0.5 ml of d.methyHbrmamide were dissolved in 8.0 ml of acetonitrile. 56 mg (0.23 mmol) of palla 
Z TdSSToT^ t0 *f S ° ,Uti0n *£T tem P erature ' and «ere *»- * 90-C foM 2 hours TnV^ent 
S^aSjS^^^^ ^ SiHCa 961 CO ' Umn Chro -^ (-lume ratt, of chtoroform : 

Yield: 991 mg (1.71 mmol) (75 %) 



Step 7 

[0504] 398 mg (0.69 mmol) of methyl 2-acetamido-3-(2-[(2R)-3-ethoxv^ 

SSZSSt* Wa ! diSSOlVed in 10 ml «* ethano «- 100 solution of h^ogen cJSTE ST^ 

added to the solution, and theywere stirred at room temperature for 21 hours. The solvents distilled off andlhenS 
.due was dissolved in 10.0 ml of ethanol. 1 .0 g (10.4 mmol) of ammonium carbonate was addod otte sSon and 
they were stirred at room temperature for 12 hours. The solvent was distilled off. and the residue was Sed £y the 
reversed phase h.gh-performance liquid chromatography with silica gel. having octadodecyl group chemically bonded 

EE? £ *? ^ TI eMm •* 8 mbced 01 watar aceton ™* contain^ 01 % 5JS2£S£! 

tic acd. the fraction of the intended product was freeze-dried to obtain the title compound. 
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Yield: 1 18,6 mg (0.15 mmol) (22 %) 
MS (ESI, M/Z) 553 (MH +) 

1 H-NMR (DMSO-d6) 6:1.17 (3H. t). 1 .96 (3H, s). 2.81 (1 H, d) 3.66 (3H, s), 4.08 (2H, q). 4.23 (1 H. dd), 4.31 (1 H, dd), 
4.76 (1H, bis). 7.28 (1H, s), 7.44 (1H, dd), 7.53 (1H, d). 7.73 (1H, d), 7.90 (2H. d). 8.01(2H, d), 8.87 (1H, d), 9.28 
5 (2H f s), 9.32 (2H, s), 9.35 (2H, s), 9.42 (2H, s), 9.68 (2H, s) 

Example 186 

Synthesis of (3R)-3-(4-amidinobenzoylamino)-4-[5-amidino^ acid bistrtf luor- 

10 oacetate: 

[0505] 1 1 8.6 mg (0. 1 5 mmoi) of methyl 2-acetamido-3^4-amidino-2-[(2 R)-2-(4-amidinobenzoylamino)-3-ethoxycarb- 
onylpropoxyJphenyQacrylate bistr'rf luoroacetate was dissolved in 10.0 ml of 6 N hydrochloric acid, and they were stirred 
at 60°C for 4 hours. The solvent was distilled off, and the residue was treated by the reversed phase high-performance 
is liquid chromatography with silica gel, having octadodecy) group chemically bonded thereto, as the filler. After the elution 
with a mixed solvent of water and acetonitrile containing 0.1 % (wV) of trifluoroacetic acid, the fraction of the intended 
product was f reeze-dried to obtain the title compound. 

Yield: 56.8 mg (0.081 mmol) (54 %) 
20 MS (ESI. M/Z 470 (MH +) 

1 H-NMR (DMSO-d6) 6 : 2.27 (2H. t), 4.02 (1H, dd), 4.19 (1H, dd). 4.72 (1 H. brs). 6.78 (1H, s), 7.35 (1H, s). 7.43 
(1H, d), 7.90 (2H. d), 8.02 (2H, d), 9.10 (1H, d), 9.31 (4H, s). 9.42 (4H, s) 

Example 187 

25 

Synthesis of methyl 2-acetamido-3-[4-amidino-2-[(2R)-3-ett^ 
poxy]phenyl]acrylate trrfluoroacetate: 

Step 1 

30 

Synthesis of benzyl (3R)-4-(5-cyano-2-iodophenaxy)-3-(4<limethylra 

[0506] 2.05 g (4.33 mmol) of (1 R)-1 -benzylaxycaifoonylmethyl-2-(^^ ammonium chloride. 

1.25 g (6.49 mmol) of 4-dlmethyfcarbamoyibenzoic acid, 994 mg (7.35 mmol) of 1 -hydroxybenzotriazole, and 2.71 ml 
35 (1 9.46 mmol) of triethylamine were dissolved in 25 ml of dichloro methane, and 1 .41 g (7.35 mmol) of 1 -(3-dimethylami- 
nopropyl)-3 -ethyl carbodiimide hydrochloride was added thereto and stirred under cooling with ice for 10 minutes and 
thai at room temperature for 1 8 hours. The reaction was stopped by adding water, and the title compound was obtained 
in an ordinary manner by treatment with dichloromethane as the extractant to obtain the crude product. It was purified 
by silica gel column chromatography (hexane : ethyl acetate = 3 : 1, wV) to obtain the title compound. 

40 

Yield: 2.30 g (3.76 mmol) (87 %) ' 

1 H-NMR (DMSO-d6) 6 :2.96 (3H, s), 2.97 (1H ( dd). 3.07 (1H. dd) 3.12 (3H, s). 4.16 (1H. dd). 4.30 (1H. dd). 4.89- 
4.99 (1H. m). 5.14 (1H, d), 5.20 (1H, d). 6.97 (1H. d). 7.02 (1H. dd). 7.29-7.33 (5H. m), 7.44 (2H, d). 7.80 (2H, d), 
7.88 (1H.d) 

45 

Step 2 

Synthesis of methyl 2-acetamide-3-[4-amklino-2-[(2R)-3-ethoxycarbonyl-2-[4<Jimethylcarbam^ 
poxy]phenyl]acrylate trrfluoroacetate 

50 

[0507] 1 .76 g (2.88 mmol) of benzyl (3R)-4-(5-cyano^2-iodophenoxy)-3-(4<Jimefr^ 

1 .24 g (8.63 mmol) of methyl 2-acetamide acrylate. 536 mg (1 .73 mmol) of tris(2-methylphenyl)phosphine, 1 .2 ml (8.63 
mmol) of triethylamine, and 0.5 ml of dimethyffbrmamide were dissolved in 10 ml of acetonitrile, and 70 mg (0.29 mmol) 
of palladium acetate was added thereto at room temperature and stirred at 100 °C for 5.5 hours. The solvent was dis- 
ss tilled off, and the resulting residue was purified by silica gel column chromatography (chloroform : methanol = 30 : 1, 
Wv) and then dissolved in 1 .5 ml of ethanol, and 1 5 ml of a dioxane solution containing 4 N hydrogen chloride, and the 
mixture was stirred at room temperature for 15 hours. Then, the solvent was dissolved off, and the resulting residue was 
dissolved in 20.0 mi of ethanol, and 974 mg (10.13 mmol) of ammonium carbonate was added thereto, and the mixture 
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was stirred at room temperature for 14 hours. The solvent was distilled off, and the resulting residue was aoolied to 
ZT£T5 Bh pe ^;™ Ce HqUid *«-HW*y with silica gel having octadodeS^StSl^SS^ 
27? 1 *?' a "f with a mtad so,vent <* water 80(1 acetonitrile containing b.1 % (v/v) oTSuorSSc 
and. and the fraction of the intended product was freeze-dried to obtain the title compound. ^ 

Yield: 536 mg (0.77 mmol) (27 %) 
MS (ESI, M/Z)582(MH+) 

\ H ; N J!f« ( u « S ?^ 6) 8 : 1 08 (3Hl t)( 196 (3H ' S >' 2 81 < 2H ' 2.90 (3H. s). 2 ;99 (3H. s), 3 64 (3H s) 4 07 f2H 
Example 188 

f£S^ acid 
[0508] 151 mg (0.22 mmol) of methyl 2-acetamide-3-[4-aiTiidino-2-[(2R)-3-e^ 

ben^am.nojp^yjpheny^acrylate trrt luoroacetate was dissolved in 6 ml of eN^^t^^^So 
•C for 3 hours. The solvent was distilled off. and the resulting residue was applied to reverse phase hfah oafo™S 
hquK ^chromatography wrth silica gel having octadodecyl group chemically tended thereto^ Ke^a^Sed^S 

Yield: 49.2 mg (0.08 mmol) (37 %) 
MS (ESI, IWZ)499(MH+) 

1 H-NMR (DMSO-d6) 6 : 2.69(1 H, d), 2.74(1 H, d). 2.87(3H. s), 2.98 (2H,s). 4.22 (1H d) 4 26 f1H dW SO-* 7fi 
(1H. m). 7.30 (1H. s), 7.40 (1H. d). 7.48 (2H. d). 7.50 (1H. s). 7.88 (2H. d). 8.320 K A 02 £fi J ££3kJ 

Example 189 

Synthesis of <3RM-[5-arrtdfoo-2-( 2 -<^^ gcjd 

[0509] 54 mg (0.086 mmol) of methyl 2-acetamide-3-[4-arrtdino-2-[(2RH^ 

^a^no)propoxy phenyQacrylate trifluoraacetate was dissolved in 4 L of 6 N^hS** 

•C for 2 hours. The sofcent was distilled off. and the resulting residue was applied to ^iJphasehfoh , oerfom^n™ 

Yield: 10.5 mg (0.02 mmol) (21 %) 
MS (ESI, M/Z) 472 (MH +) 

1 H-NMR (DMSO-d6) 5: 2.75 (2H.d). 4.24 (2H.d). 4.60-4.76 (1H m) 6 79MH si 736/1H ri\ 7«,iu ^ 
(1H. s). 7.90 (2H. d). 8.02 (2H. d). 8.32 (IK d), 9.04 (2H, s) 9.25 (Th s) ' ^ 

Example 190 

Synthesis of metliyl 2-acetamido-3-[4-amidino-2-[(2R)-3-ethoxycjart)on 

zoylaminojpropoxyjphenyljacrylatetrifluoroacetate: ^ caroonyijoen 

Stepl 

Synthesis of benzyl (3R)-4-(5-cyano-2-iodophenoxy)-3-[4-(pyrrolidine- 1-carbonyl)benzoylamino]butyrate 

IwUS mmol) of 4-pyrrolrd.ne-l -carbonyl)benzoic acid, 630 mg (4.65 mmol) of 1-hydroxybenzotriazote and 1 30 
ml 9.3 1 mmoO of tnethylamine were dissolved in 40 ml of dichloromethane. and 890 m^^^ofHsXetfS 
am.nopropyO-3-ethy. carbodiimide hydrochloride was added thereto and stirred under coolSg Si? fo S 
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and then at room temperature for 18 hours. The reaction was stopped by adding water, and the title compound was 
obtained in an ordinary manner by treatment with dichloromethane as the extractant 

Yield: 2.61 g (4.09 mmol) (97 %) 
5 1 H-NMR (CDCI3) 6 : 1.83-2.02 (4H, m), 2.95 (1H, dd), 3.08 (1H, dd). 3.37 (2H, t), 3.64 (2H, t). 4.15 (1H. dd). 4.31 

(1H. dd), 4.89-5.00 (1 H, m), 5:13 (1H, d). 5.20 (1H. d), 6.97 (1H. d). 7.02 (1H. dd), 7.29-7.33 (5H, m). 7.54 (2H, d), 
7.79 (2H,d), 7.88 (1H.d) 

Step 2 

10 

Synthesis of methyl 2-acetamkte-3-[4-amidino-2-[(2R)-3-efr 
zoyiamino]propoxy]phenyl]acrylate trif luoroacetate 

[0511] 2.61 g (4.09 mmol) of benzyl (3R)-4-(5-cyano-2-iodophenoxy)-3-[4-(pyrroiidine-1 -carbonyl)ben- 

15 zoylamino]butyrate, 1.82 g (12.69 mmol) of methyl 2-acetamide acrylate, 773 mg (2.54 mmol) of tris(2-methylphe- 
nyl)phosphine, 1.77 ml (12.69 mmol) of triethylamine, and 0.5 ml of dimethylfbrmamide were dissolved in 14 ml of 
acetonitrile. and 1 03 mg (0.42 mmol) of palladium acetate was added thereto and stirred at 100 °C for 4 hours. The sol- 
vent was distilled off, and the resulting residue was purified by silica gel column chromatography (chloroform : methanol 
= 30 : 1 , v/v) and then dissolved in 4 ml of ethanol, and 20 ml of a dioxane solution containing 4 N hydrogen chloride 
20 was added thereto, and the mixture was stirred at room temperature for 1 8 hours. Then, the solvent was dissolved off, 
and the resulting residue was dissolved in 20 ml of ethanol. and 1.18 g (12.26 mmol) of ammonium carbonate was 
added thereto, and the mixture was stirred at room temperature for 14 hours. The solvent was distilled off, and the 
resulting residue was applied to reverse phase high performance liquid chromatography with silica gel having octado- 
decyi group chemically bonded thereto as the filler, and edited with a mixed solvent of water and acetonitrile containing 
25 0. 1 % (v/v) of trifluoroacetic acid, and the fraction of the intended product was freeze-dried to obtain the title compound. 

Yield: 680 mg (0.94 mmol) (23 %) 

1 H-NMR (DMSO<!6) 6 : 1.16 (3H. t). 1.78-1.91 (4H, m), 1.95 (3H, s). 2.79 (2H, d). 3.34 (2H, t), 3.47 (2H, t), 3.64 
(3H. s), 4.07 (2H. q), 4.25 (2H. t). 4.73 (1H. ddt). 7.31 (1H. s), 7.43 (1H. dd). 7:52 (1H, d). 7.58 (2H. d), 7.80 (1H. 
30 d), 7.84 (2H, d), 8.69 (1 H. d), 9.09 (2H. s), 9.33 (2H. s), 9.65 (1 H. brs) 

Example 191 

Synthesis of (3R)-4-[5-amidino-2-(2-carboxy-2-oxoethyl)phencxy]-3-[4-(pyrrolidine-1 -carbonyl)benzoylamino]butanoic 
35 acid trif luoroacetate: Synthesis of methyl 2-acetamido-3-[4-arrodino-2-[(2R)-3-ca^ 
nyl)benzoylamino]propoxy]phenyt] acrylate trif luoroacetate: 

Synthesis of 2-acetamido-3-[4-amidino-2-[(2R)-3-<»r^ 
nyQacrylic acid trif luoroacetate: 

40 

[0512] 105 mg (0.15 mmol) of methyl 2-acetamide-3-[4-amidino-2-[(2R)-3-ethcocycaroonyl-2-[4-(pyrrdidine-1-car^ 
nyl)benzoylamino]propoxy]phenyTJacrylate trif luoroacetate was dissolved in 6 ml of 6 N hydrochloric acid and stirred at 
40 °C for 2 hours and further stirred at 60 °C for 1 hour. The solvent was distilled off and the resulting crude product 
was applied to reverse phase high performance liquid chromatography with silica gel having octadodecyl group chem- 
45 ically bonded thereto as the filler, and eluted with a mixed solvent of water and acetonitrile containing 0.1% (v/v) of tri- 
fluoroacetic acid, and the fraction of the intended product was freeze-dried to obtain the title compounds respectively. 

(3R)-4-[5-amidino-2-(2-carbaxy-2^ -carbonyl)benzQylamino]butanoic acid trif luoro- 

acetate: 

50 

[0513] 

Yield: 18.2 mg (0.03 mmol) (20 %) 
MS(ESI,M/Z)525(MH+) 

55 1 H-NMR (DMSO-d6) 6 : 1 .75-1 .92 (4H, m). 2.70 (1 H, d), 2.76 (1 H, d), 3.35 (2H, d). 3.47 (2H, t), 4.24 (2H, d). 4.70 
(1H, ddt). 6.81 (1 H, s). 7.46 (1 H. d). 7.49 (1 H. s). 7.57 (2H. d). 7.88 (2H, d). 8.33 (1 H. d). 9.15 (2H, m), 9.27 (2H, s) 
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[0514] 

Yield: 32.8 mg (0.05 mmol) (33 %) 
MS(ESI,M/Z)580(MH+) 

1 I H-NMR (DMSO-d6) 6 : 1.76-1.91 (4H. m), 1.95 (3H, s), 2.73 (1H, d). 3.34 (2H, t). 3 48 (2H t) 3 65 f3H s W 26 

/5 [0515] 

Yield: 13.2 mg (0.02 mmol) (13 %) 
MS (ESI, M/Z) 566 (MH +) 

1 H-NMR (DMSOd6) 6 : 1 .77-1 .91 (4H, m), 1 .94 (3H, s). 2.76 (2H. d), 3.35 (2H t) 3 47 f2H t) 4 27 (2H d\ 4 ftft 

zmnszssi&tfr *>■ 753 m * ^ « * *- <'«• * ssitssw. ™ 

Example 192 
Step 1 

Synthesis of ethyl 4-(1 -t-butoxycaroonyl-4-piperidyloxy)benzoate: 

SSL 1 Li 00 2 ,? 1 ? 51 ? " e^V' ^-^droxybenzoate, 1.76 g (9.3 mmol) of l-t-butoxycarbonyW-hydroxypiperidine 
f ii 9 ( i 7»<> ****** Phosphine were dissolved in 40 ml of tetrahydrofuran; and 1.62 gESfe 
thyl azodicarboxybc acd was added thereto, and they were stirred at room temperature overnight ft was S 7™ 
ord.nary manner by treatment with ethyl acetate as the extractant to obtain the ?rude product ?hen 74s bv 
silica get column chromatography to obtain the title compound. P y 

Yield: 1 .57 g (4.5 mmol) (44 %) 

R . < 5L D ^ 1 L 3) 6 : 1 38 (3H ' t} " 1 50 (9H ' 8)1 70 " 1 80 < 2H ' m >> 1 - 90 - 2 00 (2H. m). 3.30-3.41 (2H m) 3 63-3 75 
(2H. m). 4.35 (2H.q), 4.55 (1H.m). 6.90 (2H.d), 8.00 (2H.d) 

45 Step 2 

Synthesis of 4-(l -t-butoxycarbonyl-4-piperidyloxy)ben2oic acid: 



30 



35 



40 



50 



S?mi2 1 ^IS TJ 0 °, ethyl 4 -( 1 - t -^^a*onyl-4-piperidyloxy)benzoate was dissolved in 50 ml of ethanol 
l^Z ^rT^T W3S added theret0 - ^ were stirred <° r 3 da/5. The reaction solution was c£ 

centrated and treated in an ordinary manner with ethyl acetate as the extractant to obtain the title compound 

Yield: 697 mg (2.2 mmol) (92 %) 
55 d^OS (2H 3> 5 : 1 ^ <9H ' S) ' 1 - 70 ' 2 00 (4K "* 3 " 30 - 3 - 40 (2Hl m) ' 3 - 65 - 3 - 75 < 2H " m >" 4 60 0 H. S). 6.95 (2H. 
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Step 3 

Synthesis of methyl 2-acetamido-3-[4-amidino-2-[(2R)-3-ethoxy^ 
poxy]phenyt]acrylate bistrif luoroacetate: 

5 

[0518] 1.33 g (2.81 mmol) of (1R)-1-benzyloxycarbonylmethyl-2-(5-c^ chloride, 
1.10 g (3.10 mmol) of 4-(1-t-butoxycarbonyl-4-piperidyloxy)benzoic acid, 419 mg (3.10 mmol) of 1 -hydroxybenzotria- 
zole and 0.86 mi (6. 1 9 mmol) of triethylamin e were dissolved in 30 ml of dichloromethane. 593 mg (3. 1 0 mmol) of 1 -(3- 
dimethylaminopropyO-3-ethylcarbodiimide hydrochloride was added to the solution under cooling with ice, and they 

10 were stirred for 10 minutes and then at room temperature for 16 hours. The reaction was terminated by the addition of 
water. After the treatment with dichloromethane as the extractant in an ordinary manner, the crude product was 
obtained. This product was dissolved in 15 ml of acetonitrile. 1 .21 g (8.43 mmol) of methyl 2-acetamidoacrylate, 513 mg 
(1.69 mmol) of tris(2-methylphenyl)phosphine, 1 .17 ml (8.43 mmol) of triethylarrane and 0.5 ml of dimethyHormamide 
were added to the solution. Then 69 mg (0.28 mmol) of palladium acetate was added to the resultant mixture at room 

is temperature. After stirring at 1 00°C for one hour, 30 mg (0.12 mmol) of palladium acetate was added thereto, and they 
were stirred at 1 00°C for 4 hours. The solvent was distilled off, and the residue was purified by the silica gel column 
chromatography (volume ratio of chloroform : methanol = 30:1) and dissolved in 5 ml of ethanol. 30 ml of 4 N solution 
of hydrogen chloride in dioxane was added to the solution, and they were stirred at room temperature for 20 hours. Then 
the solvent was distilled off. and the residue was dissolved in 20 ml of ethanol. 4.0 g (41.63 mmol) of ammonium car- 

20 borate was added to the solution and they were stirred at room temperature for 58 hours. The solvent was distilled off, 
and the residue was treated by the reversed phase high-performance liquid chromatography with silica gel, having octa- 
dodecyl group chemically bonded thereto, as the filler. After the elution with a mixed solvent of water and acetonitrile 
containing 0.1 % (v/v) of trrftuoroacetic acid, the fraction of the intended product was freeze-dried to obtain the title com- 
pound. 

25 

Yield: 514 mg (0.61 mmol) (22%) 

1 H-NMR (DMSO-d6) 6 : 1.16 (3H, t). 1.72-1.89 (2H, m), 1.95 (3H, s), 2.04-2.17 (2H, m), 2.79 (2H, d), 3.03-3.18 
(2H, m), 3.20-3.32 (2H. m). 3.66 (3H, s), 4.04 (2H, q) f 4.23 (2H. d). 4.66-4.79 (1H, m). 7.06 (2H. d), 7.28 (1H, s), 
7.44 (1H, dd), 7.53 (1H, d), 7.73 (1H. d). 7.81 (2H, d), 8.46 (1H. d). 9.18 (2H. s). 9.34 (2H. s). 9.67 (1H, brs) 

30 

[051 9] Ethyl 2-acetamido-3-[4-amidino-2-[(2R)-3-ethoxycarbonyl-2-[4-(pip 
nyfjacrylate bistrif luoroacetate was also obtained. 

Yield: 104 mg (0.12 mmol) (4 %) 
35 1 H-NMR (DMSOd6) 5: 1.16 (3H,t). 1.19(3H,t), 1.72-1.89 (2H, m), 1.96 (3 H, s), 2.04-2.17 (2H. m). 2.78 (2H. d). 

3.03-3.18 (2H, m). 3.20-3.32 (2H, m), 3.66 (3H. s). 4.08 (2H. q). 4.1 1 (2H, q). 4.22 (2H, d), 4.66-4.79 (1H. m), 7.06 
(2H, d), 7.29 (1 H, s), 7.44 (1 H, dd). 7.52 (1 H, d). 7.75 (1 H, d), 7.82 (2H. d), 8.46 (1 H, d), 9.20 (2H, s), 9.33 (2H, s), 
9.65 (1H, brs) 

40 Example 193 

Synthesis of (3R)-4-[5-amicfino-2-(2^rboxy-2-ox^ -iminoethyl)piperidyl-4-oxy)ben- 
zoylamino]butanoic acid bistrif luoroacetate: 

45 [0520] 510 mg (0.61 mmol) of methyl 2-acetamido-3-[4-amidino-2-[(2R)-3 

zoylamino]propoxy]phenyTJ aery late bistrif luoroacetate was dissolved in 10 ml of ethanol. 1.70 ml (12.18 mmol) of tri- 
ethylamine and 752 mg (6.09 mmol) of ethyl acetimidate hydrochloride were added to the solution, and they were stirred 
at room temperature for 1 9 hours. The solvent was distilled off, and the residue was dissolved in 1 4 ml of 6 N hydrochlo- 
ric acid, and the solution was stirred at 70°C for 4 hours. The solvent was distilled off, and the residue was treated by 

so the reversed phase high-performance liquid chromatography with silica gel, having octadodecyl group chemically 
bonded thereto, as the filler. After the elution with a mixed solvent of water and acetonitrile containing 0.1 % (v/v) of tri- 
fluoroacetic acid, the fraction of the intended product was freeze-dried to obtain the title compound. 

Yield: 325 mg (0.48 mmol) (78 %) 
55 MS (ESI, M/Z) 568 (MH +) 

1 H-NMR (DMSO-d6) 6 : 1.70-1.87 (2H. m). 2.02-2.15 (2H, m), 2.29 (3H. s), 2.68 (1H, d). 2.74 (1H, d). 3.48-3.58 
(2H. m). 4.11-4.28 (2H, m). 4.60-4. 72 (1H. m). 4.81 (1H, brs), 6.80 (1H. S), 7.07 (2H, d), 7.45 (1H, d), 7.48 (1 H, 
S). 7.82 (2H, d), 8.33 (1H. d), 8.62 (1H, s). 9.14 (2H, s). 9.17 (1H. s). 9. 26 (2H, s) 
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10 



15 



Example 194 
Stepl 

Synthesis of 4-(pyrrolidine-1-sulfonyl)ben20ic acid: 

was ^^^IT^^T 33 m ' ° f Piperidine - 2 21 9 « 0 m ™'> <* 4-chlorosuIfbbenzoic 

!!«r,f , ^ solution under cooling wrth ice. and they were stirred for 30 minutes and then at room tempera- 
te for 30 rn.nutes.Tfte solvent was distilled off. and the residue was suspended in 30 ml of 3 N aq^^S^c 
a^s^on. After the treatmem with cfichlommethane as 



20 



Yield: 2.33 g (9.13 mmol) (91 %). 

1 H-NMR (DMSOd6) 6 : 1.04-1.1 1 (4H, m), 2.55-2.64 (4H. m), 7.34 (2H, d). 7.55 (2H. d) 



25 



30 



35 



40 



45 



50 



55 



Step 2 

SfSL « S^LTF 0 °V£ R) -!* en ^^ n y |m ^ ammonium chloride 

! ,J^L ( 9 T™ 0 01 4 "(Py rro, ' d 'ne-1-sulfony0ben Z oic acid. 472 mg (3.49 mmol) of 1-hydroxybenzotriazole and 0 97 
It m TS iSnr^ W6re diSSO,Ved in 31 ml ° f dich.oromett,ane. and 669 mg S2mnS??i «d£S£ 
am,nopropyl)-3-ethyl carbodiimide hydrochloride was added thereto, and they were stirred under cooing with TcTfoX 
minutes and then stirred at room temperature for 17 hours. The reaction was stopped by SS^Sm! the crude 
product was obtained in an ordinary manner by treatment with dichloromethane as the e^SH was^ilve^n 
12 ml of acetomtrile. and 1.36 g (9.51 mmol) of methyl 2-acetamide acrylate. 579 mg (1.90 Z of m mXtohe^ 

^d'^^etate was added thereto, and they were stirred at 1 00 -C tor 1 hour, and 35 mg(0 14 mmo? 
of palladium acetate was further added thereto, and they were stirred at 100 'C for 3 hours 700 mZ ZT 

mUO^rof te H 2 ? ( °f mm °° ^UphenyJh^S^r 
and 33 ml (0.13 mmol) of palladium acetate were added again thereto, and they were further stirred at 100 »C for 2 5 

il fi ^T K TJf led , °* the r6Sklue PUri,ied b * si,ica B- «*■"" chron^S^ Slorofor^ 
w2 SiherL^* d,sso,ved j n L ml ° f 30 ml of a dioxane solution containing ?N Mro^en chtorSe 

was added thereto, and they were stirred at room temperature for 22 hours. Then, the solvent was distilled off and th! 
resur^ng restoue^s dissolved in 30 m. of ^ 

L Were * temperatUre for 39 houre ™ 6 «*•«* was distJIIed off. and the resXg^due wis 
SSS ZZSZ S rTTT MqUid ^^^^ 9el having octadodecyl ^« 
S^hh ! h * a " d eluted with a mixed **«* water and acetonitrile containing 0. 1 % (vAr) of tXoro- 

acetic acid, and the fraction of the intended product was freeze-dried to obtain the title compound. 

Yield: 486 mg (0.64 mmol) (20 %) 

1 H-NMR (DMSO-d6) 6:1.17 (3H, t), 1.61-1.68 (4H. m), 1 .94 (3H. s). 2.81 (2H d) 312-3 29 f4H rm 408 «>H 
Yield: 207 mg (0.27 mmol) (8%) 

]«o^ ( ? M ^ 6)5:1 - 15(3K ^^^ d) 312-3 29T4H m) 

4.08 (4H. q). 4.21 (1H. dd). 4.29 (1H. dd). 4.76 (1H. brs). 7.29 (2H. s). 7.43 (1H. dd). 7 51 (1 H d). 7 74 (1^ d) 7 
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90 (2H, d), 8.01 (2H, d), 8.87 (1 H. d). 9.08 (2H, s). 9.33 (2H. s). 9.64 (1 H, brs) 
Example 195 

5 Synthesis of (3RH-[5-amidino-2-(2-carboxy-2-oxoetr^^ -suKbnyl)benzoylamino]butanoic 
acid trif luoroacetate: 

[0524] 269 mg (0.35 mmol) of methyl 2-acetamide-3-[4-amidino-2-[(2R)-3-etrK^ 

nyl)benzoylamino]propoxy]phenyl]acrylate trif luoroacetate was dissolved in i 4 ml of 6 N hydrochloric acid and stirred at 
w 70 °C for 4 hours. The solvent was distilled off, and the resulting residue was applied to reverse phase high performance 
liquid chromatography with silica gel having octadodecyl group chemically bonded thereto as the filler, and eluted with 
a mixed solvent of water and aceton'rtrile containing 0.1 % (v/v) of trifluoroacetic acid, and the fraction of the intended 
product was f reeze-dried to obtain the title compound. 

is Yield: 146 mg (0.22 mmol) (62 %) 

MS (ESI, M/Z) 561 (MH +) 

1 H-NMR (DMSO-d6) 6 : 1.58-1.70 (4H, m), 2.71 (1H. dd). 2.75 (1H. dd), 3.12-3.20 (4H. m), 4.20-4.30 (2H. m), 
4.64-4.75 (1H, m), 6.80 (1 H, s), 7.46 (1H. d). 7.47 (1H, s), 7.90 (2H. d). 8.02 (2H, d), 8.33 (1H, d), 9.03 (2H, s), 9.27 
(2H,s) 

20 

Example 196 

Synthesis of N-[4-[1-acetimkJoyl-4-piperidyloxy]ph acid bistrif luoro- 

acetate: 

25 

Step 1 

Synthesis of l-t-butaxycarbonyl-4-(4-rttrophenoxy)piperidine: 

30 [0525] 3.02 g (15.0 mmol) of 1 -t-butoxycarbonyl-4-hydroxypipericfine. obtained by the t-butaxycarbonylation of 4- 
hydroxypiperidine with di-t- butyl dicarbonate in an ordinary manner, 2.09 g (15.0 mmol) of 4-nitrophenol and 4.72 g 
(18.0 mmol) of triphenylphosphine were dissolved in 50 ml of tetrahydrofuran. 7.84 g (18.0 mmol) of diethyl azodicar- 
boxylate (40 % solution in toluene) was added to the solution at room temperature, and they were stirred at room tem- 
perature overnight After the treatment with ethyl acetate as extractant in an ordinary manner, the crude product was 

35 obtained. This product was purified by the silica gel column chromatography to obtain the title compound. 

Yield: 2.74 g (8.5 mmol) (57 %). 

H-NMR (CDCI3) 6 1 .50 (9H. s), 1 .75-1 .86 (2H, m), 1 .92-2.03 (2H. m). 3.36-3.43 (2H, m), 3.67-3.75 (2H, m), 4.58- 
4.64 (1H, m) f 6.98 (2H t d), 8.20 (2H, d) 

40 

Step 2 

Synthesis of 1 -t-butoxycarbonyl-4-(4-aminopherraxy)pipeiidine: 

45 [0526] 2.74 g (8.5 mmol) of 1 -t-butoxycarbonyl-4-(4-nitr<^>henoxy)piperidine was dissolved in 20 ml of ethanol. 20 mg 
of 10 % palladium/carbon was added to the solution, and they were stirred at room temperature in 1 atm. hydrogen 
atmosphere for 3 hours. Palladium/carbon was removed by the suction filtration. The filtrate was once concentrated and 
then treated with dichloromethane as extractant in an ordinary manner to obtain the title compound. 

so Yield: 2.59 g (8.02 mmol) (94 %). 

H-NMR (CDCI3) 6 1.47 (9H, s). 1.63-1.75 (2H. m). 1.82-1.93 (2H. m), 3.22-3.32 (2H, m), 3.68-3.78 (2H, m), 4.71- 
4.80 (1H, m), 6.63 (2H, d). 6.76 (2H, d) 

Step 3 

55 

Synthesis of 3-(2-bromoethoxy)benzonitrile: 

[0527] 0.71 ml (10.0 mmol) of 2-bromoethanol, 1. 43 g (12.0 mmol) of 3-cyanophenol and 3.15 g (12.0 mmol) of triphe- 
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ethvl acetate as ^7^T1?^J te "Perature. and they were stirred overnight After the treatment with 
Yield: 1 .63 g (7.2 mmol) (72 %). 

H-NMR (CDCB) 5 3.67 (2H. t), 4.32 (2H, t), 7.14-7.19 (2H. m), 7.26 (1H, d). 7.40 (1H. dd) 
Step 4 



15 



20 



Synthesis of 3-[2-ff4-(1-t-butoxyca^ 

432 ml ^ ™™» <* 3<2bro- 

Yield: 334 mg (0.76 mmol) (40 %). 



25 Step 5 

Synthesis of ethyl sulfoacetate: 
Yield: 2.15 g (12.8 mmol) (81 %) 

H-NMR (CDCI3) 6 1.33 (3H, t). 4.07 (2H. s), 4.27 (2H, q) 
35 Step 6 

Synthesis of ethyl chlorosulfonyl acetate: 
Yield: 1 .50 g (8.04 mmol) (95 %) 

H-NMR (CDCI3) 6 1.38 (3H. t), 4.38 (2H, q), 4.60 (2H. s) 
45 Step 7 

Synthesis of ethyl "Wl-Hxtoxy^^ 
Yield: 299 mg (0.51 mmol) (67 %). 



50 



55 
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7.24 (1H, dt), 7.34 (1H. d), 7.39 (2H. d) 
Step 8 

5 Synthesis of N-[4-[1 -acetimidoyl-4 ^eridylaxy]phen^ acid bistrif luoro- 

acetate: 

[0532] 299 mg (0.51 mmol) of ethyl N-[4-(1-t-biitoxycarbonyl-4-piperidy1o^ 

famoyl acetate was dissolved in 3 ml of ethanol, and 10 ml of adioxane solution containing 4 N hydrogen chloride was 
io added thereto, and the mixture was stirred at room temperature for 20 hours. Then, the solvent was distilled off, and the 
resulting residue was dissolved in 1 5 ml of ethanol, and 1 5 g (1 5.6 mmol) of ammonium carbonate was added thereto, 
and the mixture was stirred at room temperature for 55 hours. The solvent was distilled off, and the resulting residue 
was applied to reverse phase high performance liquid chromatography with silica gel having octadodecyl group chem- 
ically bonded thereto as the filler, and eluted with a mixed solvent of water and acetonitrile containing 0.1 % (v/v) of fai- 
rs f (uoroacetic acid, and the fraction of the intended amidino derivative was freeze<iried. The resulting solid was dissolved 
in 15 ml of ethanol, and 0.84 ml (6.0 mmol) of triethylamine and 370 mg (3.0 mmol) of ethyl acetoimidate hydrochloride 
were added successively thereto, and the mixture was stirred at room temperature for 1 8 hours. Then, the solvent was 
distilled off, and the resulting residue was dissolved in 14 ml of 6 N hydrochloric acid, and the mixture was stirred at 40 
°C for 5 hours. The solvent was distilled off, and the resulting residue was applied to reverse phase high performance 
20 liquid chromatography with silica gel having octadodecyl group chemically bonded thereto as the filler, and eluted with 
a mixed solvent of water and acetonitrile containing 0.1 % (v/v) of trrfluoroacetic acid, and the fraction of the intended 
product was freeze-dried to obtain the title compound. 

Yield: 144 mg (0.19 mmol) (38 %) 
25 MS (ESI, m/z)518(MH+) 

H-NMR (DMSO-d6) 6 1 .70-1 .85 (2H, m), 2.01 -2.14 (2H, m). 2.29 (3H. s). 3.45-3.57 (2H. m). 3.69-3.83 (2H, m). 4.04 
(4H, dd), 4.18 (2H, s). 4.72 (1H, brs), 7.05 (2H, d), 7.20 (1H, dd), 7.31 (1H, t), 7.35 (2H, d). 7.39 (1H, dd). 7.50 (1H. 
t), 8.62 (1H, s), 9.16 (1H, s), 9.22 (2H, s), 9.28 (2H, s) 

ao Example 197 

Synthesis of benzyl (3R)-3-(3-amidinophenylcarbamoyl)-3-(^ 
tate: 

35 [0533] 1 .7 g (5.2 mmol) of N-t-butoxycarbonyl-D-aspartate-p-benzyi ester and 1 .2 g (5.7 mmol) of 3-aminobenzami- 
dine dihydrochloride were dissolved in 35 ml of pyridine, and 1 JZ g (6.2 mmol) of 1 -(3-dimethy1aminopropy1)-3-ethyl car- 
bodiimide hydrochloride was added thereto under cooling with ice and stirred at room temperature for 17 hours. The 
solvent was distilled off. and the resulting residue was purified by silica gel column chromatography, then dissolved in 
30 ml of a dioxane solution containing 4 N hydrogen chloride, stirred at 0 °C for 1 hour and then at room temperature 

40 for 3 hours. The solvent was distilled off, and the resulting oily residue was dissolved in a mixed solvent of 30 ml of pyri- 
dine and 30 m! of dimethytfbrmamide. and 995 mg (5.2 mmol) of 4-dimethylcarbamoylbenzoic acid (the compound in 
step 1 in Example 56) and 1 .2 g (6.2 mmol) of l-(3-dimethylaminopropyl)-3-ethy! carbodiimide hydrochloride were suc- 
cessively added thereto and stirred at room temperature for 18 hours. The solvent was distilled off, and the resulting 
residue was applied to reverse phase high performance liquid chromatography with silica gel having octadodecyl group 

45 chemically bonded thereto as the filler, and eluted with a mixed solvent of water and acetonitrile containing 0.1 % (v/v) 
of trrfluoroacetic acid, and the fraction of the intended product was freeze-dried to obtain the title compound. 

Yield: 642 mg (1 .03 mmol) (20 %) 

H-NMR (DMSO-d6) 6 2.89 (3H, s), 2.94-3.02 (2H, m), 3.00 (3H. s), 5.05 (1H. dd). 5.13 (1H. d). 5.17 (1H. d), 7.28- 
so 7.38 (5H, m), 7.44 (1H, d). 7.51 (2H. dj. 7.57 (1H, dd), 7.88 (1H. d), 7.93 (2H, d), 8.11 (1H. s), 8.99 (1H, d), 9.05 
(2H, s), 9.32 (2H. s) 

Example 198 

55 Synthesis of benzyl (3R)-3-(3-amidinophenylcart>amoyl)-3-[4-(pyrrolidine-1 -carbonyl)benzoylamino]propionate trrf luor- 
oacetate: 

[0534] 1 .7 g (5.2 mmol) of N-t-butoxycarbonyl-D-aspartate-p-benzyl ester and 1 .2 g (5.7 mmol) of 3-aminobenzami- 
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dissolved in ao^of a rt^J th . e . result,na residue purified by silica gel column chromatography, then 

aissoivea in 30 ml of a dioxane solution contam ng 4 N hydrogen chloride stirred at n »r w 1 h«.., «TJ 2 

tiJ^nVnH ct^J. ,! „ * 9 (6 2 mmol) 01 1 -(3-dimethylammopropy0-3-ethyl carbodiimide were successively added 
Yield: 109 mg (0.17 mmol) (3 %) 

LI (i 5 J 2 Sai) ' * ( ' ** 787 (1H - d) - 800 (2K d) - 8 1 1 (1K s) - 903 < 2h - * 

Example 199 

Yield: 41 mg (0.08 mmol) (47 %) 
MS (ESI, m/z) 426 (MH+) 

^772^^^^ 

1 ^ 7 80 (1H - d 7 87 ( 1H - 7 93 (2H, d). 9.16 (2H. s). 9.47 (2H, s), 9.49 (1H, d) 

Example 200 



oic acid trifluoroacetate: 



Syrrthesisof(3R)-3-(4<arboxyben2ylajT«no)-4-(3-amidinophenoxy) 
SfbyprSSS^^ 

Yield: 17 mg (0.034 mmol) (5 %) 
MS (ESI, mfe) 386 (MH+) 

snasKssss raVi^asr -* 7 <,H - m> - ? » 7 - « * ™ « 
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Example 201 

Synthesis of 3-[4-amidino-2-[2-t4-[2-(pyrid^^ acid bistrif luoroa- 

cetate: 

5 

Step 1 

Synthesis of 4-[2-(pyridine-4-yl)ethyl]benzoic acid hydrochloride: 

10 [0537] 4.80 g (1 6.8 mmol) of methyl 4-(diethoxyphosphorylmethyl)benzoate (compound of step 1 in Example 42) was 
dissolved in 1 00 ml of tetrahydrofuran. 620 nig (1 5.5 mmol) of sodium hydride was added to the solution under cooling 
with ice, and they were stirred for 30 minutes and then at room temperature for 30 minutes. 1 .38 g (12.9 mmol) of pyri- 
dine-4-aldehyde was added to the reaction mixture, and they were stirred for 20 hours. After the treatment with ethyl 
acetate as the extractant in an ordinary manner, the obtained crude product was dissolved in 30 ml of methanol. 300 

15 mg of 1 0 % palladium/carbon was added to the solution, and they were stirred in the presence of hydrogen for 20 hours. 
After the filtration through Cel'rte, the solvent was distilled off. The residue was dissolved in 30 ml of concentrated hydro- 
chloric acid, and the solution was stirred at 40°C overnight. The solvent was distilled off to obtain the crude title com- 
pound. 

20 Yield: 2.7 g (0.008 mmol) (92 %). 
Step 2 

Synthesis of methyl 2-acetamido-3-[4-cyano-2-[2-[4-[2-(py^ trif- 
25 luoroacetate: 

[0538] 1 .5 g (4.41 mmol) of methyl 2-acetamide-3-[4-cyano-2-(2-aminoethoxy)phenyf]acrylate was dissolved in 50 ml 
of dimethylformamide, and 1.84 ml (13.2 mmol) of triethylamine, 655 mg (4.85 mmol) of 1 -hydroxybenzotriazole, 930 
mg (4.85 mmol) of 1-(3-dimethylaminopropyl)-3-ethyi carbodiimide hydrochloride, and 1.10 g (4.85 mmol) of 4-[2-(pyri- 
30 dine-4-yl)ethyl]benzoate hydrochloride were added thereto and stirred at room temperature overnight. The reaction 
mixture was treated in an ordinary manner with dichloroethane as the extractant to obtain the crude product The result- 
ing crude product was applied to reverse phase high performance liquid chromatography with silica gel having octado- 
decyl group chemically bonded thereto as the filler, and eluted with a mixed solvent of water and acetonttrile containing 
0. 1 % (v/v) of trifluoroacetic acid, and the fraction of the intended product was freeze-dried to obtain the title compound. 

35 

Yield: 800 mg (1.56 mmol) (35 %) 

H-NMR (DMSOd6) 6 1.96 (3H, s). 2.82-2.98 (4H. m). 3.76 (3H. s), 3.78 (2H, dt). 4.30 (2H, t). 7.02 (2H, dd). 7.10 
(2H t d), 7.17 (2H, d), 7.32 (1H, d). 7.42 (2H. br), 7.63 (2H, d), 8.42 (2H, d) 

40 Step 3 

Synthesis of 3-[4-amidino-2-[2-[4-[2-(pyridine-4-yl)ethyl]benzoylamino] acid bistrif luoroa- 

cetate: 

45 [0539] 800 mg (1.56 mmol) of methyl 2-acetamide-3-[4-cyano-2-[2-[4-[2-(pyridine-4-yl)ethyllben- 

zoylamino]ethoxy]phenyl acrylate trrf luoroacetate was dissolved in 1 ml of methanol and 5 ml of an dioxane solution 
containing 4 IM hydrogen chloride, and they were stirred for 3 nights. The solvent was distilled off, and the residue was 
dissolved in 5 ml ethanol, and 443 mg of ammonium carbonate was added thereto, and the mixture was stirred over- 
night. After the solvent was distilled off, the residue was dissolved in 20 ml of cone, hydrochloric acid and stirred at 40 

so . °C for 3 hours. The solvent was distilled off, and the resulting residue was applied to reverse phase high performance 
liquid chromatography with silica gel having octadodecyi group chemically bonded thereto as the filler, and eluted with 
a mixed solvent of water and acetonitrile containing 0.1 % (v/v) of trifluoroacetic acid, and the fraction of the intended 
product was freezehdried to obtain the title compound. 

55 Yield: 70 mg (0.10 mmol) (13%) 
MS (ESI. m/z) 475(MH+) 

H-NMR (DMSCKI6) 6 2.90-3.29 (4H, m), 3.69 (2H. dt), 4.25 (2H, s, keto form), 4.27 (2H, t). 6.82 (1H, s, enol form). 
7.33 (2H, d). 7.37-7.49 (2H, m). 7.66 (2H, d), 7.78 (2H, d), 8.33 (1H, d). 8.67 (2H, d). 8.71 (1 H, t), 9.0 8 (2H. br), 
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9.27 (2H. br) 
Example 202 



10 



is 



so 



25 



30 



35 



40 



45 



50 



Synthesis of ethyl 2-(2R)-(4-amidlnoben2oylamino)-5-(3-amidinophenoxy)pentanoate bistrifluoroacetate: 
Step 1 

Synthesis of benzyl 2-(2R)-t-butoxycarbonylamino-5-hydroxypentanoate: 

[0540] 5g(l5mmol)of ^^a-benzyl N-t-butoxycaibonyl-D-glutamateand2.1 g (15mmo0of triethylamlneweredissolwed 
,n 7 £l of tetrahydrofuran. 1.43 ml (15 mmo.) of ethyl chloroformate was aSded to me solS ndTco^ tatSta? 
and mey were stirred for 20 minutes. A precipitate thus formed was removed by the suction f iltration T 5 3 S«S to 57 

30 ml of 1 N hydrochlonc acid was added to the reaction mixture and they were stirred at room temoeraSre for add!" 
tonal one hour. After the treatment with ethyl acetate as the extractant in an ordinary mann ™h ^ sXentwi SLS 
off. The res.due was purified by the silica gel column chromatography to obtain the tLcon^,untl 

Yield: 1.67 g (5.2 mmol) (35 %). 

H-NMR (CDCI3) 6 1.40 (9H. s). 1.60-2.10 (4H. m). 3.60 (2H. t). 4.40 (1H. m). 5.20 (3H, m), 7.40 (5H. m). 



Step 2 

Synthesis of benzyl 2-(2R)-t-butoxycaroonylamino-5K3-cyanophenoxy)pentanoate: 

rahydrofuran 2.74 g (23 mmol) of 3-cyanophenol. 6.6 g 25 mmol) of triphenylphosphine and 10 g (23 mmon of diethvl 
azod-carboxylate (40 % solution in toluene) were added to the solution and they wVre sliced *?oomtempe2t2 Tto 

Se JmpSS th6 reS ' dUe W3S Puri,ied » 106 silica co,umn chromatography to obtain 

Yield: 4.79 g (1 1.3 mmol) (54 %) 

Step 3 

Synthesis of ethyl 2-(2R)-(4-amidinobenzoylamino)-5-(3-amidinophenoxy)pentanoate bistrifluoroacetate: 

i^mfof p^viV 3 iT°° ° f ^ 2 -( 2R > t ^^ rt> °"y'a'"ino-5-(3-cyanophenoxy)pentanoate was dissolved in 

%£2£iZZ2£E£ f^T" 9 4 ? Ch ' 0ride ' 3nd th6y were a * ™ m temperature fo^hSri 

le^^Zfn^^ ' 3 k theresul i ,n 9 de-t-butoxycarbonyl product was stirred in 57 ml of dichloromethane, and 
] ? 4 " CyanC *!"!° IC ac,d - 168 9 ( 124 m ™0 of 1-hydroxybenzotriazole (hydrate), and 3 5 ml 248 
mmol)oftr,ethy^ne were added thereto. 2.4g(l2.4mmol) of 1-(3Klimeth^ 

SSSHZ SSSS^T " Ik* ^ "* °° ndensate product Gained Tn SSKSSi 

£1 ^2 6 eXfraCtant - 5 ml ofdioxane. 4 ml of ethanol containing 30 % (W/V) hydrogen So- 

nde, and 40 ml of a dioxane soluton containing 4 N hydrogen chloride were added thereto and the mixture was stirred 

ZtTcol^ EST T diSti ' led V 6 reS,dUe ^ ^ 34 t^ture c^ShtTn S Z eS 
soluton containing 10 % (w/v) ammonia. The solvent was distilled off. and 25 % of the resultina residue «»« ann il Z 
reverse phase high performance liquid chromatography with silica geTn^o^^n^h^S^iS 
thereto as the filfer. and eluted with a mixed solvent of water and acetonitril conTaWng 0 1 % (vM SoroaceS 
acd. and the fraction of the intended product was freeze<fried to obtain the title compound tnfluoroacetic 

Yield: 187 mg (0.29 mmol) (18.2 %) 
MS (ESI. mfe) 426 (MH+).424 (MH-). 

7.55 (1H, t) 7.95 (2H. d). 8.05 (2H. d). 9.10 (1H. d). 9.20 (2H. br). 9.30 (2H, br). 9.38 (2H, br), 9.45 (2H. br). 
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Example 203 

Synthesis of ethyl 2-(2R)K4-amidlnobenzoytamino)-5K3-amidinophenoxy)pentan bistrifluoroacetate: 



5 Step 1 

Synthesis of ethyl 2-(2R)-(4-amidinobenzoy!amino)-5K3-amidinophenoxy)pentanoate ditrifluoroacetate 

[0543] 1 .9 g (4.46 mmol) of ethyl 2-(2S)-(4-amidino-berizoyIamino)-5-(3-arnidinophenoxy)pentanoate dtoif luoroace- 
10 tate was stirred at 40 °C for 4 hours. The solvent was distilled off, and the resulting residue was applied to reverse phase 
high performance liquid chromatography with silica gel having octadodecyl group chemically bonded thereto as the 
filler, and eluted with a mixed solvent of water and aceton'rtrile containing 0.1 % (v/v) of trrf luoroacetlc acid, and the frac- 
tion of the intended product was freeze-dried to obtain the title compound. 

is Yield: 347 mg (0.55 mmol) (20 %) 

MS (ESI. m/z) 398(MH+). 396(MH-). 

H-NMR (DMSOd6) 6 1.80-2.10 (4H, m). 4.13 (2H. t). 4.50 (1H. m), 7.30 (1H, d). 7.40 (1H, d). 7.40 (1H, s). 7.52 
(1H, t), 7.95 (2H. d), 8.10 (2H, d), 9.00 (1H, d), 9.20 (2H. br), 9.38 (2H, br). 9.40 (2H. br), 9.52 (2H, br). 

20 Example 204 

Synthesis of 4-(3-amidinophenoxy)-34[1 -(pyridine acid bistrifluoroacetate: 

Stepl 

25 

Synthesis of 1 -(pyridine-4-yl)-piperidine-4-carboxylate chloride 

[0544] 7 g (34 mmol) of 1 -(pyridine-4-y0-piperidine-4-carboxylate hydrochloride was stirred in 340 ml of dichlorometh- 
ane. and 1 ml of dimethytformamide and 1 0.4 ml (1 09 mmol) of oxalyl dichloride were added thereto and stirred at room 
30 temperature for 1 hour. The solvent was distilled off, and the residue was dried with a vacuum pump to obtain the title 
compound. 

Yield: 7.9 g (35 mmol) 

35 Step 2 

Synthesis of benzyl 4-{3-cyanophenoxy)-3-[[1 ^rkJine-4-yl)^iperkiine-4-<^rbonyi]amino]butyrate 

[0545] 3.7 g (16.5 mmol) of 1 -(pyridine-4-yO-piperkJine^-carboxylate chloride and 4 g (12 mmol) of benzyl (3R)-3- 
40 amino-4-(3-cyanophenaxy)butyrate were stirred in 60 ml of dichloromethane, and 5.95 ml (42.7 mmol) of triethylamine, 
1 ml of dimethytformamide and 50 mg of 4-dimethylaminopyridine were added thereto and stirred overnight. The reac- 
tion solution was extracted with dichloromethane, then washed with 1 N sodium hydroxide and saturated saline and 
dried magnesium sulfate anhydride, and the solvent was distilled off. The residue was applied to reverse phase high 
performance liquid chromatography with silica gel having octadodecyl group chemically bonded thereto as the filer, and 
45 eluted with a mixed solvent of water and acetonitrile containing 0. 1 % (v/v) of trif luoroacetic acid. The solvent of the frac- 
tion of the intended product was distilled off, and 1 N sodium hydroxide was added thereto, and the product was treated 
in an ordinary manner with dichloromethane as the extractant to obtain the title compound. 

Yield: 1 .58 g (3.1 7 mmol) (19 %) 

50 

Step 3 

Synthesis of 4-(3-amidinophenoxy)^^1 -(pyridine ditrifluoroacetate 

55 [0546] 1.58 g (3.17 mmol) of benzyl 4-(3-cyanophenoxy)-3-[[1-(pyridi^ 

and 1 .6 ml of ethanol were stirred overnight in 16 ml of a dioxane solution containing 4 N hydrogen chloride. The solvent 
was distilled off, and 10 ml of ethanol and 0.5 g of ammonium carbonate were added thereto and stirred overnight, and 
the solvent was distilled off. The resulting residue was stirred in 3 ml of cone, hydrochloric acid at 40 °C for 4 hours. The 
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solvent was distilled off, and the resulting residue was applied to reverse phase high performance liquid chromatogra- 
phy wrth sihca gel having octadodecyl group chemically bonded thereto as the filler, and eluted with a mixed solvert of 

5 

Yield: 594 mg (0.91 mmol) (29 %) 
MS (ESI. m/z)426(MH+) 

H-NMR (DMSO-d6) 61.50-1.61 (2H. m), 1.70-1.90 (2H, m), 2.50-2.85 (3H, m), 3.15-3.30 (2H m) 4 00-4 20 (2H 

... s^saanis^ 

Example 205 

is 2S 6SiS ° f M4 " amWin °- 2 - [2 ^ acid trifluoroac- 

Step 1 

x S^esis of methyl 2-acetamido-3-[4-cyano-2-r2-[4^^ 

SJiK "Hf ^^^^-^"^^^inoetnoxyjphenyljacrylate was dissolved in dime- 
thyl formaldehyde and 1 .56 g (8.1 mmol) of 4-(pyrrolidine-1-carbonyl)ben Z oic acid. 1.1 g (8.1 mmol) of 1-hydroxyben- 

^ 155 9 (81 mm0,) * 1 -(SKJimethylaminoprapyO-aX «£3m£ 
222 ? h a 1 ded ^ eret ° ^ 8tirred at ro ° m texture overnight. The solvents distSed off. and the 

^nH 9 .h I" 88 tr6 ! ted a " 0,X,inary ma " ner ^ acetate as * e octant, and the solvent was dSlS 
off. and the resulting residue was washed with hexane and dried to obtain the title compound. 

Yield: 1.80 g (3.68 mmol) (50 %) 

H-NMR (DMS0^6) 6 1.78-1.90 (4H. m). 1.95 (3H. s). 3.30-3.50 (4H. m), 3.60-3.65 (3H. s). 3.70 (2H. dt). 4.30 (2H 
t). 7.20 (1H, s). 7.41 (1 H. d). 7.55-7.70 (4H. m). 7.85 (2H. d). 8.75 (1H. t). 9.65 (1H. s). 

Step 2 

Synthesis of 3-(4-amidino-2-[2-[4-(pynolidine-1 -cartx.nylben Z oylamino)ethoxy]phenylj-2-oxopropionic acid trifluoroace- 



2S 



30 
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10548] 1.80 g (3.68 mmol) of methyl 2-acetamide-3-[4-cyano-2-(2-(4-(Ryrrolidine-1-carbonvDben- 

^an,no]ethoxy phenyqacrylate and 1 ml of ethanol were stirred for 2 nigWin 20 m aSSiSSuSSSnS, 

122225" h^J^ WaS diStB,ed *■ 20 m ' 01 ^ and 10 9 of ammonium caToSatTwere 

added thereto and stirred overnight. After the solvent was distilled off. 20 ml of 6 N hydrochloric acid was added thereto 

SISSEtr* T 6 K r r6f ^ 31 80 ° C for 1 5 h0urs - 7116 «*« was distiHed off. and the J5£££i 

S h J ! P l aSe „ h,9h P 6 *™ 06 ■**■ chromatography with silica gel having octadodecyl grotp chem 
£2££S£f ™S * 2*" a T d . elUted 3 miX6d so,vent of «ater and acetonitrile containing 0 1 i (X) £ 
fluoroaceucaad. and the fraction of the intended product was freeze-dried to obtain the title compound. 

Yield: 345 mg (0.59 mmol) (16 %) 
MS (ESI, mlz) 467 (MH+) 

H-NMR (DMSO-d6) 6 1.75-1.95 (4H. m), 3.30-3.50 (4H, m). 3.72 (2H. dt). 4. 30 (2H t) 4 25 f2H s keto fermi 
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Example 206 

Synthesis of 3-[4-amidino-2-[2-[[1-(pyrtdine-4^^ acid bis- 

trifluoroacetate: 

5 

Stepl 

Synthesis of methyl 2-acetamido-3-[4-cyano-2-[2-[[1 -(pyridine-4-yl)piperidine-4-carbonyQarro^ 
trifluoroacetate: 

w 

[0549] 1 .0 g (2.94 mmol) of methyl 2-acetamido-3-[4-cyano-2-(2-aminoethoxy)phenyl]acrylate hydrochloride, 0.79 g 
(3.24 mmol) of 1-(pyridine-4-yl)piperidine-4-carboxylic acid hydrochloride and 1.64 ml of triethylamine were stirred in 
dimethylfbrmamide. 1 .51 g (3.24 mmol) of bromotripyrrolidinophosphonium hexaf luorophosphate was added to the 
resultant mixture under cooling with ice, and they were stirred at room temperature overnight The solvent was distilled 
is off under reduced pressure, and the residue was treated by the reversed phase high-performance liquid chromatogra- 
phy with silica gel, having octadodecyl group chemically bonded thereto, as the filler. After the elution with a mixed sol- 
vent of water and acetonitrile containing 0.1 % (wV) of trifiuoroacetic acid, the fraction of the intended product was 
f reeze-dried to obtain the title compound. 

20 Yield: 360 mg (0.73 mmol) (25%). 

H-NMR (DMSO-d6) 6 1 .50-1 .70 (2H, m). 1 .75-1 .90 (2H, m). 1 .95 (3H. s), 2.50 (1 H, m), 3. 15-3.30 (2H. m), 3.42 (2H, 
dt). 3.65 (3H. s). 4.10-4. 22 (4H. m), 7.15-7.21 (3H, m), 7.44 (1H, d). 7.58 (1H. s), 7.68 (1H, d). 8.09 (1H, t), 8.21 
(2H,d),9.65(1H,s) 

2S Step 2 

Synthesis of 3-{4-amidino-2-{2-[[1 -(pyricfine-4~yl)piperidine-4-c^^ acid bis- 

trifluoroacetate: 

30 [0550] 360 mg (0.73 mmol) of methyl 2-acetamfcjo^-[4<;yano-2^2-ni-(pyri^ 

nyl]amino]ethoxy]phenyl]acrylate trifluoroacetate and 0.5 ml of ethanol were stinred in 1 0 ml of 4 N solution of hydrogen 
chloride in dioxane for two nights. The solvent was distilled off. 5 ml of ethanol and 0.21 g of ammonium carbonate were 
added to the residue, and they were stirred at room temperature overnight The solvent was distilled off, and 1 0 ml of 6 
N hydrochloric acid was added to the residue. After heating under reflux at 80°C for 1 .5 hours, the solvent was distilled 

35 off. The residue was treated by the reversed phase high-performance liquid chromatography with silica gel, having octa- < 
dodecyl group chemically bonded thereto, as the filler. After the elution with a mixed solvent of water and acetonitrile 
containing 0.1 % (v/v) of trifiuoroacetic acid, the fraction of the intended product was f reeze-dried to obtain the title com- 
pound. 

40 Yield: 205 mg (0.30 mmol) (41%). 
MS (ESI, m/z) 454 (MH+) 

H-NMR (DMSOd6) 6 1.50-1.70 (2H. m). 1.80-1.95 (2H, m), 2.60 (1H. m), 3.18-3.30 (2H, m), 3.43-3.60 (2H,m), 
4.10-4.30 (4H, m), 6.80 (1H, s. enol fo rm), 7.18 (2H, d), 7.35-7.48 (2H, m), 8.22 (2H, d); 8.34 (1H. d) 9.15 (2H, br), 
9.30 (2H, br). 9.80 (1 H. br enol form). 

45 

Example 207 

Synthesis of N-[2-(3-amidlnophenoxy)ethyl]-4-(4-methoxybenzoy1)ber« trifluoroacetate: 
so Step 1 

Synthesis of methyl 4-(4-methoxybenzoyl)benzoate: 

[0551 ] 2. 1g (16 mmol) of aluminum chloride and 2.4 g (12 mmol) of 4-chIorocarbonyl benzoic acid monomethyl ester 
55 were stirred in 15 ml of dichlorom ethane under stirring under cooling with ice. 1 .0 g (9.3 mmol) of anisole was added to 
the resultant mixture. Two hours after, the temperature was elevated to room temperature, and the mixture was stirred 
overnight. After the treatment with dichloromethane as the extractant in an ordinary manner, the solvent was distilled 
off. The residue was purified by the silica gel column chromatography to obtain the title compound. 
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Yield: 61 0 mg (2.3 mmol) (25 %) 

H-NMR (CDCI3) 5 3.90 (3H. s), 3.98 (3H. s). 6.89 (2H. d), 7,79 (2H. d), 7. 81 (2H, d). 8.14 (2H. d) 
Step 2 

Synthesis of 4-(4-methoxybenzoyl)benzoate: 

[0552] 610 mg (2^ mmol) of methyl 4-(4-methoxybenzoyl)benzoate was stirred in 40 ml of ethanol. and 6 ml of 1 N 

X STSf; n ES,* ^ th ri°- 8nd 1,16 miXture was for 3 *** ™ e action soJion was is 
tilled off. and 1 N hydrochloric acd was added to the residue which was then treated in an ordinary manner with ethyl 
acetate as the extractant to obtain the title compound. manner wnn emyi 

Yield: 313 mg (1.22 mmol) (53 %) 

H-NMR (DMSO-d6) 6: 3.88 (3H. s), 7.1 1 (2H. d). 7.78 (2H, d), 7.78 (2H. d), 8.09 (2H, d). 
Step 3 

Synthesis of N-(2-(3-amidinophenoxy)ethyl]-4-(4-methoxyben2oyl)beh2amide trifluoroacetate: 

5SL ^1°. "2 ( °f-f mm ,°° ° f 4 -( 4 - m ethoxyben 2 oyDbenzoic acid. 128 mg (0.64 mmol) of 3-(2-aminoethoxy)ben 2 oni- 
SlSSSSSiS Jlf i 8 * ^ £ 1 01 «* « triethylamine, 123 mg (0.64 mS^ , of^S- 

w^Z^^tf 15 ' carbod " m,de Hydrochloride were stirred in dichloromethane overnight. The reaction nix- 

Z d2S o?"^ ^ ^ 2 ni9htS in 10 m ' 01 diaxane conWnln » 4 N The sSvent 

was d.stilled oft and 0.2 g of ammonium carbonate and 10 ml of ethanol were added thereto, and the mixture wis 

st.nedovern.ght The solvent was distilled off. and the resulting residue was applied to reverse phase htahp^nSma^e 

a mixed solvent of water and acetonitrile containing 0.1 % (v/v) of trifluoroacetic acid, and the fraction of the Merged 
product was freeze-dried to obtain the title compound. imenaeo 

Yield: 1 03 mg (0. 1 9 mmol) (32 %) 
MS (ESI, m/z) 418 (MH+) 

H-NMR (DMSO-d6) 6 3.70 (2H. dt). 3.85 (3H. s). 4.25 (2H, t). 7.10 (2H. d). 7.30-7.43 (3H m) 7 54 (1H tt 7 76 f2H 
d). 7.76 (2H. d), 8.01 (2H. d). 8.95 (1H. t). 9.10 (2H. br). 9.30 (2H.br). < ' 

Example 208 

Synthesis of ethyl (2S)-2-(4-dimetfiylcaibamoylbenzo^^ trifluoroacetate: 

[0554] The title compound was obtained in the same manner as in step 6 in Example 1 by treating benzyl (2S)-2-t- 

tu^T^^^T^'T^^^^ 0Wained in the 88016 38 in ste P 2 in Smpte 

91 from 4-dimethylcarbamoylbenzoic acid as the starting material. 

MS (ESI. m/z) 441 (MH+) 

H-NMR (DMSO-d6) 6 1.20 (3H. t). 2.25 (2H. m). 2.83 (3H, s). 3.00 (3H.s). 4.10-4.30 (4H m) 4 70MH ml 7 30 
(1H. d). 7.35 (1H. s). 7.37 (1 H. d). 7. 50 (2H. d). 7.51 (1 H. t). 7.92 (2H. d). 8.92 (1H. WW br). 9.30 L 5 

Example 209 

Synthesis of ethyl (2S)-2-(4-amidinobenzoylamino)-4-(3-amidinophenoxy)butyrate bistrifluoroacetate: 

iS^DL 1 ™ 6 C °T!?V n l was . obtained bv trea « n 9 benzyl (2S).2:(4-cyanobenzoylamino)-4-(3-cyanophe- 
noxy)butyrate(thecornpound.nstep2inExartple9l)inthesamermnnerasinstep6inEx^^ 

MS (ESI, m/z) 412 (MH+) 

y^rj^^if, 1 ; 20 (3K %h 2 22 ' 2 40 (2H ' m) " 4 - 10 - 4 30 < 4H ' m >' 4 - 70 ( 1H - •")• 7-31 (1H. d), 7.37 (1H s) 
7.39 (1H. d). 7.53 (1H. t). 7.92 (2H. d). 8.07 (2H. d). 9.12 (1H. d). 9.20 (2H. br). 9.28 (2H, br). 9.33 (2H br). J 43 
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(2H.br). 
Example 210 

5 Synthesis of (2S)-2-(4-cart3amoylbenzoyiamiro^ trif luoroacetate: 

[0556] The title compound was obtained as the byproduct in step 3 in Example 91 . 
MS (ESI, m/z)385(MH+) 

10 H-NMR (DMSO-d6) 6 2.20-2.40 (2H, m). 4.20 (2H,m). 4.65 (1 H, m), 7.26-7. 40 (3H, m), 7.51 (1 H. br). 7.52 (1 H, t), 

7.95 (4H, s). 8.10 (1 H. br). 8.87 (1 H. d), 9.06 (2H, br). 9.29 (2H, br). 

Example 211 

is Synthesis of 4-(3-amidinophenoxy)-3-(3R)-t4-(pyrrolidine-1 -carbonyl)benzoylamino]butyrate trifluoroacetate: 
Stepl 

Synthesis of 4-(1 -pyrroltdy!carbonyl)benzoic acid: 

20 

[0557] 29.0 g (0.146 mol) of 4-chlorocarbonyi benzoic acid monomethyl ester. 14.2 g (200 mmol) of pyrrolidine and 
21 .0 g (208 mmol) of triethylamine were reacted in 350 ml of dichloromethane. After the treatment in an ordinary man- 
ner, methyl 4-(1-pyrrolidylcaibony1)benzoate was obtained. 29.0 g of this ester compound was hydrolyzed with 12.0 g 
of sodium hydroxide in a mixed solvent comprising 70 ml of water, 70 ml of methanol and 70 ml of tetrahydrofuran. After 
25 the completion of the reaction, the solvent was distilled off. After the addition of 1 N hydrochloric acid followed by the 
treatment with dichloromethane as the extractant in an ordinary manner, the tide compound was obtained. 

Yield: 23.7 g (108 mmol) 

1 H-NMR (DMSO-d6) 5 : 1 .75-1 .90 (4H. m). 3.30-3.50 -(4H, m). 7.62 (2H, d), 7.99 (2H, d). 13.14 (1H, br) 

30 

Step 2 

Synthesis of benzyl 4-(3-cyanophenoxy)-3-(3R)-[4-{pyrrolidine-1 -carbonyl)benzoylamino]butyrate: 

35 [0558] 1 .8 g (5.2 mmol) of benzyl (3R)-3-amino-4-(3-cyanophenoxy)butyrate hydrochloride (the compound in step 2 
in Example 52), 703 mg (5.2 mmol) of 1-hydrcxybenzotriazole (hydrate). 997 mg (5.2 mmol) of 1 -(3-dimethylaminopro- 
pyl)-3-ethyl carbodiimide hydrochloride, 526 mg (5.2 mmol) of triethylamine, and 1.14 g (5.2 mmol) of 4-(1-pyrroIidyl 
carbonyfybenzoic acid were stirred in dichloromethane overnight The reaction solution was washed with 1 N hydrochlo- 
ric acid. 1 N aqueous sodium hydroxide and saturated saline and dried over sulfate magnesium anhydride, and the sol- 

40 vent was distilled off. The resulting residue was purified by silica gel chromatography (ethyl acetate) to obtain the title 
compound. 

Yield: 1.82 g (3.56 mmol) (69 %) 

1 H-NMR (CDCI 3) 6: 1.85-2.05 (4H. m). 2.80-3.00 (2H, m), 3.35 (2H. t). 3.65 (2H. t), 4.10-4.25 (2H, m). 4.85 (1H, 
45 m), 5.20 <2H. s). 7.10 (1H, s), 7.12 (1H, d), 7.24-7.40 (7H, m). 7.54 (2H, d), 7.76 (2H, d) 

Step 3 

Synthesis of 4-(3-cyanophenoxy)-3-(3RM4-(pyrroIid^^ acid trifluoroacetate: 

50 

[0559] 1.82 g (3.56 mmol) of benzyl 4-(3-cyanophenoxy)-3-(3R) -[^(pyrrolidine- 1 -carbonyl)benzoylamino]butyrate 
and 3 ml of ethanol were stirred in dioxane containing 4 N hydrogen chloride for 2 days. The solvent was distilled off. 20 
ml of ethanol and 1 .0 g of ammonium carbonate (purity: 30 % as ammonia) were added to the residue, and they were 
stirred overnight. The solvent was distilled off. 20 ml of concentrated hydrochloric acid was added to the residue, and 
55 they were stirred at 40°C overnight. The solvent was distilled off. The residue was treated by the reversed phase high- 
performance liquid chromatography with silica gel. having octadodecyl group chemically bonded thereto, as the filler. 
After the elution with a mixed solvent of water and acetonrtrile containing 0.1 % (v/v) of trrfluoroacetic acid, the fraction 
of the intended product was freeze-dried to obtain the title compound. 
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Yield: 913 mg (1.65 mmol) (46%). 
MS (ESI, mfz) 439(MH+) 

V^ R i D ,»5 0 " d6) 6 : 1TO - 1 - 90 < 4H - m >- 2 75 (2HD. 3 35 (2H. t). 3.50 (2H.t). 4.05-4.30 (2H. m), 4.70 (1H m) 
.7.32 - 7.43 (3H. m). 7.54 (1 H. t). 7.60 (2H. d). 7.88 (2H. d). 8.64 (1H. d). 9.10 (2H,br). 9.28 (2H.br) ' 

Example 212 

Synthesis of ethyl 4-(3-arrudinophenoxy)<H3RM^^ trifluoroacetate: 

W ™I J inLUo' 98 ^" 101 ^^? 4 - (3 ^ no P heno ^M3R)-3-(4-di^ (the 
compound in step 2 m Example 56) and 3 ml of ethanol were stirred for 2 days in dioxane containing 4 N hydrogen chlo 

bonate (30 % punty as ammoma), and the mixture was stirred overnight. The solvent was distilled off and the resulting 

S^?/^'^''!!^ PhaSe ^ 9h prtnnmeB ^omatography in the same manner as in st^3 in 
Example 21 1 whereby the title compound was obtained. 

Yield: 895 mg (1.61 mmol) (41 %) 
MS (ESI. nVz) 441 (MH+) 

1 H-NMR (DMSOK16) 5 : 1.15 (3H. t). 2.80 (2H. d). 2.90 (3H, s). 3.00 (3 H. s). 4.10 (2H. q), 4.00-4.25 (2H.m). 4 70 
(1H, m). 7.30 -7.40 (3H. m). 7. 50 (2H. d). 7.54 (1H. t). 7.87 (2H. d). 8.65 (1 H. d). 9^04 (2H. br). 9.27 (2H. br) 

Example 213 

acetate 8 * * 3 " I4 " amidino * 2 -P^-****™**™^ acid bistrifluoro- 

Step 1 

Synthesis of t-butyl [2-(5-cyano-2-iodophenoxy)ethyl]carbamate: 

[05611 The title compound was obtained from 3-hydroxy-4-iodobenzonitrile (compound of step 2 in ExamDle 791 and 

2^£2???*ff Ca ' bamate gained from 2-ch.oroethylamine hydrochloUTthe J5SS2SKl32S 
1in Example 1) in the same manner as that of step 2 in Example 1. 

1 H-NMR (CDCI 3) 6 : 1 .45 (9H. s). 3.62 (2H. dt). 4.10 (2H. t). 5.05 (1 H. br). 6.96-7.06 (2H. m). 7.90 (1 H. d) 
Step 2 

Synthesis of methyl 2-acetamido-3-[2-(2-t-butoxycato 

[0562] 15.3 g (39 5 mmol) of t-butyl [2-(5Kqrano-2-iodophenoxy)etriylIcarbamate. 9.05 g (63.2 mmol) of methyl 2- 
acetamdoacrylate. 11 ml (79 mmol) of triethylamine. 1.3 g of palladium (II) acetate and 7.30 g of tris 2 21 
nyl)phosph.ne were stirred in 150 ml of acetonitrile overnight. The solvent was distilled off. and the residue was treated 
by the silica ge chromatography (ethyl acetate / hexane) to obtain the crude product, which was washed witti tam 
and a muced solvent of hexane / ethyl acetate, and then vacuum-dried to obtain the title compound 

Yield: 10.23 g (25.4 mmol) (64 %). 

i. ™ SS^oV* tSATJ? A. T m * 3 70 m "■ 4 '° m '• 703 (,H *>■ 7M (,H 

Step 3 

Synthesis of methyl 2-acetamido-3-[2-(2-aminoethoxy)-4-cyanophenyl)acrylate hydrochloride: 

10563] 30 ml of dioxane was added to 7.75 g (195 mmol) of methyl 2-acetamido-3-[2-(2-t.butoxycatbonylamino 
e*oxy)-4-cyanopheny0acrylate. After stirring. 80 ml of dioxane containing 4 N hydrogen chloride was added to tfTe 
obtained nurture, and they were stirred at room temperature for one hour. The solvent was distilled off. and the residue 
was suspended in ethyl acetate. The obtained suspension was filtered to obtain the title compound 
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Yield: 4.38 g (12.9 mmoO (67 %). 

1 H-NMR (DMSO-d6) 6 : 1.95 (3H, s). 3.25 (2H.dt) ( 3.70 (3H. S), 4.30 (2 H, t), 7.28 (1Hs), 7.48 (1H, d). 7.62 (1H, 
s), 7.70 (1 H. d), 8.20 (3H.br),9.75 (1 H, s) 

5 Step 4 

Synthesis of 4-(N,N-dimethylamidino)benzoate hydrochloride: 

[0564] Ethyl 4-(N,N-dimethylamidino)benzoate (compound of step 1 in Example 7) was heated under reflux in 6 N 
io hydrochloric add for 6 hours, and then the solvent was distilled off to obtain the title compound. 

1 H-NMR (DMSOd6) 6 : 2.95 (3H, s), 3.25 (3H, s), 7.75 (2H, d), 8.15 (2 H, d). 9.25 (1H, br), 9.50 (1H, br) 

Step 5 

15 

Synthesis of methyl 2-acetamido-3-[4-cyano-2^4^N i N<fimethylam trif luoro- 

acetate: 

[0565] 3.54 g (1 0.4 mmol) of methyl 2-acetamido^-[2-(2-aminoethoxy)-4-cyanophenyl]acrylate hydrochloride, 2.62 g 
20 (11 .5 mmol) of 4-(N.N-dimethylamidino)benzoic acid hydrochloride. 3.5 ml (19.6 mmol) of diisopropylethylamine and 
6.19 g (13.3 mmol) of bromotripyrroiidinophosphonium hexafluorophosphate were stirred in dimethyfformamide at room 
temperature overnight. DimethyrformamkJe was distilled off under reduced pressure. After the extraction with ethyl ace- 
tate, the extract was washed with 1 N aqueous sodium hydroxide solution and saturated aqueous common salt solution 
and then dried over anhydrous magnesium sulfate. The solvent was distilled off, and the residue was treated by the 
25 reversed phase high-performance liquid chromatography in the same manner as in the purification process in step 3 of 
Example 21 1 to obtain the title compound. 

Yield: 1.0 g (1.73 mmol) (17 %). 

1 H-NMR (DMSO-d6) 6 : 1.95 (3H. s). 2.98 (3H, s), 3.22 (3H. s), 3.65 (3 H,s), 3.70 (2H,dt), 4.30 (2H.t), 7.21 (1H, 
30 s). 7.44 (1 H.d). 7.62 - 74 (4H.m), 8.03 (2H, d), 8.88 (1 H, t), 8.96 (1 H, s). 9.35 (1 H. s). 9.67 (1 H, s) 

Step 6 

Synthesis of 3-[4-amidino-2-[2-[4-(N,N^imethylamidino)^ acid bistrifluoro- 

35 acetate: 

[0566] 1 .0 g (1 .73 mmol) of methyl 2^cetamkJo-3-[4-cyano-2-[2-[4-(N^ 

nyijacrylate trifluoroacetate and 1.0 ml of ethanol were stirred in 20 ml of dioxane containing 4 N hydrogen chloride at 
room temperature for 2 days. The solvent was distilled off. 20 ml of ethanol and 510 mg of ammonium carbonate were 
40 added to the residue, and they were stirred at room temperature for 9 hours. The solvent was distilled off. 30 ml of 6 N 
hydrochloric acid was added to the residue, and they were stirred at 80°C for 1 .5 hours. The solvent was distilled off. 
and the residue was treated by the reversed phase high-performance liquid chromatography in the same manner as in 
the purification process in step 3 of Example 21 1 to obtain the title compound. 

45 Yield: 397 mg (0.59 mmol) (34 %). 
MS (ESI, nrvz) 440(MH+) 

1 H-NMR (DMSCXJ6) 5 : 2.95 (3H, s). 3.25 (3H, s), 3.75 (2H, dt). 4.35 (2H, t), 4.20 (2H, s. keto form), 6.80 (1H, s. 
enol form), 7.38 - 7.48 (2H, m), 7.69 (2H. d), 8.04 (2H. d), 8.33 (1 H, d), 8.95-9.40 (7H, m), 9.80 (1 H, br, enol form) 

so Example 214 

Synthesis of N-[2K3^midinophenoxy)erthyl]-4-[(4,5-di bistrrfluoroacetate: 
Step 1 

55 

Synthesis of imidazoline-2-suJfonic acid: 

[0567] 3.32 g (32.5 mmol) of 2-imidazolinethion, 250 mg (1 .03 mmol) of sodium molybdate dihydrate and 750 mg of 
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sodium chloride were stirred in 15 ml of water under cooling with ice. 25 ml of 30 % aqueous hydrogen peroxide solution 
was slowly dropped into the resultant mixture while the inner temperature is kept at 4°C or below. After the completion 
of the dropping, the reaction mixture was stirred under cooling with ice for 2 hours. The reaction liquid was filtered to 
obtain the precipitate, which was washed with cold water and then dried jn vacuo to obtain the title compound. 

Yield: 1 .47 g (9.81 mnio!) (30 %) 
1 H-NMR (DMSO«d6) 6 : 3.85 (4H. s), 1 0.35 (1 H. br) 

Step 2 

Synthesis of ethyl 4«[(4,5-dihydro- 1 H-imidazole-2-yl)amino]benzoate trifluoroacetate: 

[0568] 991 mg (6.0 mmol) of ethyl 4-aminobenzoate, 1 .0 g (6.66 mmol) of imidazoline-2-sulfonic acid and 1 35 g (1 3 3 
mmol) of triethylamine were heated under reflux in 30 ml of acetonitrile overnight. The solvent was distilled off After the 
extraction of the product from the residue with ethyl acetate, the extract was washed with 1 N aqueous sodium hydrox- 
ide solution and saturated aqueous common salt solution, and then dried over anhydrous magnesium sulfate The sol- 
vent was distilled off, and the residue was treated by the reversed phase high-performance liquid chromatography in the 
same manner as in the purification process in step 3 of Example 21 1 to obtain the title compound. 

20 Yield: 86 mg (0.25 mmol) (4%). 

1 H-NMR (CD30D) 6 : 1 .40 (3H, t), 3.80 (4H, s), 4.38 (2H, q) f 7.38 (2H, d), 8.10 (2H, d) 

Step 3 

Synthesis of N-[2-(3-cyanophenoxy)e^ trifluoroacetate: 

[0569] 80 mg (0.23 mmol) of ethyl 4-t(4.5-dihydro-1H-imidazole-2-yl)amino]ben2oate trifluoroacetate was heated 
under reflux in 10 ml of 6 N hydrochloric acid for 5 hours, and the solvent was distilled off whereby 4-[(4 5-dihydro-1H- 
imidazole-2-yOaminoJbenzoate hydrochloride was obtained. 

4-[(4.5-dihydro-1 H-imidazole-2-yl)amino]benzoate hydrochloride: 
[0570] 

1 H-NMR (DMSO-d6) 6: 3.70 (4H, s), 7.40 (2H, d). 8.00 (2H. d), 8.60 (2H, s) 
[0571 ] 2 ml of dimethytformamide, 50 mg (0.25 mmol) of 3-(2-aminoethoxy)benzonitrile hydrochloride (the compound 



25 



30 



35 



' — \ — — . .....v.y w* %# v<- ainii ivou iva^uci i&ui iiu no iiyuf ucniorKJ€ line comDOuno 

in step 3 ,n Example 1. H-NMR (DMSO-d6) 6: 3.20 (2H. t), 4.25 (2H, t). 7.34 (1H, d), 7.46 (1H. d). 7.47 (1H a)754 
(1H. t). 8.09 (3H, br)). 34 mg (0.25 mmol) of 1-hydroxybenzotriazole (hydrate). 48 mg (0.25 mmol) of 1-(3-dimethy1ami- 

40 n°Propyl)-3-ethyl carbodiimide hydrochloride, and 25 mg (0.25 mmol) of triethylamine were added thereto, and they 
were stirred at room temperature overnight The solvent was distilled off under reduced pressure, and 1 N aqueous 
sodium hydroxide was added to the residue which was then extracted with ethyl acetate. The extract was washed with 
saturated saline and dried over magnesium sulfate anhydride, and the solvent was distilled off. The residue was purified 
by reverse phase high performance liquid chromatography in the same manner as in step 3 in Example 21 1 wherebv 

45 the title compound was obtained. 7 

Yield: 67 mg (0.14 mmol) (61 %) 

1 H-NMR (DMSO-d6) 6: 3.65 (2H. dt). 3.70 (4H. s). 4.20 (2H. t). 7.30-7.52 (6H. m). 7.95 (2H, d). 8.50 (2H, s). 8.75 
(1H, t) 



so 



55 



Step 4 

Synthesis of N-[2-(3-amidinophenoxy)ethy1]-4-((4,5<fi^ bistrif luoroacetate: 

[0572] 66 mg (0.14 mmol) of N-(2-(3-cyanophenoxy)ethyl]-4-[(4.5-dihydro-1H-imidazole-2-yl)amino]benzamide trif- 
luoroacetate and 0.5 ml of ethanol were stirred for 3 days in 10 ml of dioxane containing 4 N hydrogen chloride The 
solvent was distilled off. and 1 0 ml of ethanol and 45 mg of ammonium carbonate were added to the residue which was 
stirred for 2 days and the solvent was distilled off. The residue was purified by reverse phase high performance liquid 
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chromatography in the same manner as in step 3 in Example 21 1 whereby the title compound was obtained. 

Yield: 58 mg (0.10 mmol) (71 %) 
MS (ESI, m/z) 367(MH+) 

5 1 H-NMR (DMSO<l6) 6 : 3.70 (2H.dt), 3.70 (4H. s). 4.20 (2H, t).7.3 0 - 7.42 (5H, m). 7.54 (1 H. t),7.95 (2H, d). 8.60 

(2H, s). 8.80 (1 H, t), 9.19 (2H,br), 9.30 (2H,br). 10.90 (1 H. s) 

Example 215 

10 Synthesis of 4-(3-amicfinophenoxy)-3K3RM4-(N^^ acid bistrifluoroacetate: 

Step 1 

Synthesis of 4-(3K3yanophenoxy)3-(3R)-[4-(N,N<ttmethylamidino)ber!ZoylaminoIbutyrate trif luoroacetate 

15 

[0573] 3.7 g (9.0 mmol) of benzyl (3R)-3-t^oxycartX)nylamino-4-(3-cyanophenoxy)butyrate (the compound in step 
1 in Example 52) was stirred in 20 ml of dioxane. and 10 ml of dioxane containing 4 N hydrogen chloride was added 
thereto, and they were stirred at room temperature. After stirring at room temperature for 2 hours, the solvent was dis- 
tilled off. and 20 ml of dimethyrfbrrnamide, 2.47 g (10.8 ml) of 4-(N p N-dimethylamidino)benzoate hydrochloride, 1.46 g 

20 (1 0.8 mmol) of 1 -hydroxybenzotriazole (hydrate), 2.07 g (10.8 mmol) of 1 -(3-dimethylaminopropyl)-3-ethyl carbodiimide 
hydrochloride, and 3.76 ml (27 mmol) of triethylamine were added thereto, and they were stirred at room temperature 
overnight. Ethyl acetate was added to the reaction solution which was then washed with 1 N aqueous sodium hydroxide 
and saturated saline and dried over magnesium sulfate anhydride, and the solvent was distilled off. The resulting resi- 
due was purified by reverse phase high performance liquid chromatography in the same manner as in step 3 in Example 

25 21 1 whereby the title compound was obtained. 

Yield: 2.0 g (3.34 mmol) (37 %) 

1 H-NMR (DMSO-d6) 5 :2.85 (2H, d). 3.00 (3H, s), 3.25 (3H. s), 4.20 (2H. m). 4.75 (1 H, m), 5.10 (2H, s), 7.28-7.52 
(9H. m), 7.70 (2H, d). 8.02 (2H. d). 8.82 (1H. d). 9.06 (1H, br), 9.39 (1H f br) 

30 

Step 2 

Synthesis of 4-(3-amidinophenoxy)-3-(3RH4-(N,N^ ditrifluoroacetate 

35 [0574] The title compound was obtained from 51 8 mg (0.87 mmol) of 4-(3-cyanophenoxy)-3-(3R)-[4-(N. N-dimethyla- 
midino)benzoylamino]butyrate trrf luoroacetate in the same manner as in step 3 in Example 211. 

Yield: 205 mg (0.32 mmol) (37 %) 
MS (ESI. mfe) 412(MH+) 

40 1 H-NMR (DMSO-d6) 6 : 2.75 (2H, d), 2.95 (3H, s). 3.25 (3H. s), 4.10-4.30 (2H, m), 4.70 (1H. m), 7.32-7.43 (3H, 
m), 7.54 (1H. t). 7.71 (2H. d). 8. 04 (2H, d). 8.80 (1H. d). 9.00 (1H. br). 9.15 (2H. br), 9.30 (2H, br), 9.35 (1H. br) 

Example 216 

s 

45 Synthesis of 3-(3 R)-[N-benzyl-N-(4-amidirobenzoyl)ai™ acid bistrifluoroacetate: 

Stepl 

Synthesis of benzyl 3-(3R)-benzylamino-4-(3-cyanophenoxy)butyrate : 

50 

[0575] 1 N aqueous sodium hydroxide solution was added to benzyl (3R)-3-amino-4-(3-cyanophenoxy)butyrate. After 
the extraction with dichloromethane, the extract was washed with saturated aqueous common salt solution and dried 
over anhydrous magnesium sulfate. The solvent was distilled off to obtain benzyl (3R)-3-amino-4-(3-cyanophe- 
noxy)butyrate. 240 mg (0.77 mmol) of this product was stirred in methanol. 106 mg (1 .0 mmol) of benzaldehyde and 58 
55 mg (0.92 mmol) of sodium cyanoborohydride were added to the resultant mixture, and they were stirred at room tem- 
perature overnight. 1 N hydrochloric acid was added to the mixture. Methanol was distilled off under reduced pressure. 
1 N aqueous sodium hydroxide solution was added to the residue. After the extraction with ethyl acetate, the extract was 
washed with saturated aqueous common salt solution. The product was dried over anhydrous magnesium sulfate, and 
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the solvent was distilled off to obtain the title compound. 

Yield: 196 mg (0.49 mmol) (64 %) 

IM^^ 6 2 ' 7 ° (1H ' 3 85 (2H ' d) " 400 12 m)> 515 (2K S) * 70 °- 7 - 10 (2K m) ' 7 20 - 

Step2 

Synthesis of benzyl 3K3R)-[N4jenzyl-N-(4-cyanobenzoyl)amino]^-(3^yan< V henoxy)butyrate: 

[0576] 190 mg (0,47 mmol) of benzyl 3-(3R)-benzylamino-4-(3-cyanophenoxy)butyrate and 153 mg of triethylamine 
were stirred in 5 ml of dimethylformamide. and 70 mg (0.47 mmol) of 4-cyanobenzoyl chloride was added thereto under 
cooling wrth kb and stirred for 3 hours. 1 N hydrochloric acid was added thereto, followed by extraction with Si ace' 
« Iff 301 WaShed With 1 N sodium hydroxide and saturated saline and dried over magnesium sulfate anhy- 

Yield: 148 mg (0.28 mmol) (59 %) 

1 H-NMR (CDCI3) 6 2.50-3.30 (2H, or). 3.70-4.80 (5H. br), 5.15 (2H. br). 6.80-7.70 (18H. br) 
Step3 

Synthesis of 3-(3R)-IN-benzyl-N-(4-amidinobenzoyl)amino]^-(3-amidinophenoxy)butyric acid bistrifluoroacelate: 

l 05 T! .u 78 (0 38 mmo0 * bertty ' ^HN^tf-N-^-^nobera and 
1 ml of ethano. were stirred in 5 ml of dioxane containing 4 N hydrogen chloride for 4 days. The 

^ C TT 9 1 J*,^ amm ° nia WaS added theret0 and the mi **"* stirred at room tempera- 

ture for 5 days. The solvent was d.st<lled off. and the residue was stirred in 10 ml of cone, hydrochloric acid at 40 «C 

30 chromatography m the same manner as in step 3 in Example 21 1 to obtain the title compound. 

Yield: 48 mg (0.07 mmol) (18%) 
MS (ESI. mfe) 474(MH+) 

^ 1 H-NMR (DSMO-d6) 6 : 2.60-3.00 (2H. m). 3.80-4.70 ( 5H. m). 7.10-8.0 0 (13H, m), 9.10-9.50 (8H. br) 

Example 217 

Synthesis of N-[2-(3-arnidinophenoxy)ethyl]-3-(E)-(4-chlorophenyl)acrylamide trifluoroacetate: 
40 step 1 

Synthesis of N-[2-(3-cyanophenoxy)ethyl]-3-(E)-(4-chlorophenyl)acrylamide 

10578] 109 mg (0.55 mmol) of 3-(2-aminoethoxy)benzonitrile hydrochloride. 85 mg (0.55 mmol) of 1-hvdroxvbenzot- 
45 £523' 105 f 55 mm0,) - 1 ^^ethylamino P ropyl)-3-ethyl caiboXimide t^SiVffS^^ 

mmol) <* tnefliylarrone. and 100 mg (0.55 mmol) of p-chloro-cinnamic acid were used, and the title compound was . 
obtained in the same manner as in step 1 in Example 211. v ^ 

Yield: 170 mg (0.52 mmol) (95 %) 

12SZ Muii^' 415 (2Hi t}> 605 (1H br) * 640 (1H - d)> 715 (1H - 716 (1H - S) ' 727 < 1H ' «*■ 

Step 2 

55 Synthesis of N-[2-(3-amidinophenoxy)ethyl]-3-(E)-(4-chlorophenyj)acrylamide trifluoroacetate 

[0579] 165 mg (0.52 mmol) of N-f2-(3-cyanophenoxy)ethyf]-3-(E)-(4-chlorophenyl)acrylamide was used and the title 
compound was obtained in the same manner as in step 6 in Example 1 . 
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Yield: 108 mg (0.24 mmol) (46%) 
MS (ESI, m/z) 344(MH+) 

1 H-NMR (DMSO-d6) 6 : 3.60 (2H. dt), 4.15 (2H, t), 6.70 (1 H, d), 7.30-7.62 (9H. m), 8.40 (1H, t). 9.05 (2H, br), 9.30 
(2H f br) 

5 

Example 218 

Synthesis of N-[2-(3-amidinophenoxy)et^ trifluoroacetate: 

10 [0580] The title compound was obtained as the byproduct in step 2 in Example 1 1 5. 

Yield: 21 mg (0.05 mmol) (8 %) 
MS (ESI,m/z)341(MH+) 

1 H-NMR (DMSO-d6) 6 : 3.00 (3H, br), 3.60-4.40 (4H. br). 7.20-8.10 (10 H, br), 9.30 (4H, br) 

15 

Example 219 

Synthesis of 1-(4-amidinobenzoyl)-(2R)-2-[(3-an^ bistrifluoroacetate: 
20 Stepl 

Synthesis of 1 -t-birtoxycarbony l-(2 R)-2-ch!oromethylpyrro!idi ne: 

[0581] 500 mg (5 mmol) of (2 R)-2-hydroxym ethyl -pyrrolidine, 1.1 g (5 mmol) of di-t-butyl dicarbonate and 500 mg (5 
25 mmol) of triethylamine were stirred in dichloromethane at room temperature overnight The reaction liquid was washed 
with 0.5 N hydrochloric acid and saturated aqueous common salt solution, and then dried over anhydrous magnesium 
sulfate. The solvent was distilled off. and the residue was dissolved in 20 ml of dichloromethane. 760 mg (7.5 mmol) of 
triethylamine and 860 mg (7.5 mmol) of mesyl chloride were added to the solution at 0°C. The obtained mixture was 
stirred at room temperature for 5 hours. The product was treated with dichloromethane as the extractant in an ordinary 
30 manner, and the residue was dissolved in 5 ml of cfimethylformamide. 1 .06 g (25 mmol) of lithium chloride was added 
to the solution, and the resultant mixture was stirred at 65°C overnight. The product was treated with ethyl acetate as 
the extractant in an ordinary manner to obtain the title compound. 

Yield: 426 mg (1.94 mmol) (39%) 
55 1 H-NMR (CDCI 3) 6 1 .50 (9H. s), 1 .75 -2.05 (4H. m), 3.30-3.80 (4H. m). 4.00 (1 H, m) 

Step 2 

Synthesis of 1-t-butoxycait>orryl-(2R)-2^(3-cyanophenoxy) methyl]pyrrolidine: 

40 

[0582] 430 mg (2 mmol) of 1 -t-butoxycarbonyl-(2R)-2-chloromethyl pyrrolidine was dissolved in 5 ml of diethylamide, 
and 238 mg (2 mmol) of 3-hydroxy benzonitrile. 500 mg (3 mmol) of potassium iodide, and 414 mg (3 mmol) of potas- 
sium carbonate were added thereto and stirred at 90 °oC for 3 days. The reaction mixture was treated in an ordinary 
manner with ethyl acetate as the extractant, and the resulting residue was purified by silica gel column chromatography 
45 to obtain the title compound. 

Yield: 73 mg (0.24 mmol) (12 %) 

1 H-NMR (CDCI3) 6 1 .45 (9H. s), 1.82 -2.08 (4H, m). 3.40 (2H. br). 3.9 0 (1 H, m), 4.18 (2H, br), 7.10-7.30 (3H. m), 
7.35 (1H.t) 

so 

Step 3 

Synthesis of 1-(4<yanoben2oyl)-(2R)-2-[(3-cyanophenoxy)methyl]pyrrolidine: 

55 [0583] 70 mg (0.23 mmol) of 1 -t-butoxycarbonyl- (2 R)-2-[(3-cyanophenoxy)methy I] pyrrolidine was dissolved in a diox- 
ane solution containing 4 N hydrogen chloride and then stirred at room temperature for 3 hours. The solvent was dis- 
tilled off to obtain the crude de-t-butoxycarbonyl product. 38 mg (0.25 mmol) of 4-cyano-benzoic acid was dissolved in 
3 ml of dimethylfbrmamide, and 100 mg (1 mmol) of N-methyl morpholine and 25 mg (0.23 mmol) of ethyl chloroformate 
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were added thereto and stirred at 0 °oC for 5 minutes, and the crude de-t-butoxycarbonyl product was added fher^ 
Yield: 69.6 mg (0.21 mmol) (91 %) 

O^T^Sii 1 * 82 ' 2,22 3 * 38 " 355 ^ 4 ' 10 - 463 (3K m) ' 7 ^ 7 ' 30 < 3H ' 7 '39 d K t). 7.58 

Step 4 



re 



r5 



20 



Synthesis of M4-amid«nober*oy0-(2^^ bistrifluoroacetate: 

[0584] The title compound was obtained from 69 mg (0.21 mmol) of 1-(4-cvanobenzovlW?ro 2 rrc ^nnnh, 
noxy)methyl] pyrrolidine as the starting material in the same 'operation ak ^epT^a^Tl ********* 

Yield: 22.7 mg (0.038 mmol) (18 %) 
MS (EST, m/z) 366(MH+) 

isssj ssssasf m m) ' 3 - 30 " 355 (2K m) - 420 - 4 55 (3H - m> - 7 36 - ? 58 (4H - m) - 770 (2H - * 

Example 220 

Synthesis of N^-(3-arrudinopher^^ trifluoroacetate: 
25 Step 1 

Synthesis of 5-bromo-2-(pyrrolidine-1 -yl)pyridine: 

. * 9 if mmol) 01 1 - 4 - d '^omobu»ane and 100 mg (0.82 mmol) of 4-{dimethylamino)pyridine were 
added to the solution, and they were stirred for three nights. After the treatment v«th dichtoromethane aSeSrartart 



35 



Yield: 2.6 g (11.1 mmol) (39 %) 

1H-NMR (CDCB) 6 : 1.91-2.05 (4H. m). 3.32-3.46 (4H. m), 6.22 (1H, d). 7. 44 (1H. dd). 8.12 (1H. d) 



Step 2 

40 Synthesis of methyl 6-(pyrrolidine-1-yl)nicotinate: 

!S mmfif 0 f mJilTT?^ S-bromo-2-fryrrolidine-l -yl)pyridine was dissolved in 30 ml of dimethytformamide 8 9 ml 
STS^oh me f 1 ?" 01 " 306 ml f 22 mmol > <* friethylamine. 1 24 mg (0.5 mmol) of palladium (II) acetate and 270 11 1 
mmol) of tnphenylphosph.ne were added to the solution, and they were stirred in the presence of carter Tr^n^a 'l 

Z° Z^Sl Mer treatment «* eth * acetete as * 6 ■*«*« in an o dinary rn^T ££2 wa J 

obtamed. wh,ch was purified by the silica gel column chromatography to obtain the title compound P 

Yield: 1.0 g (4.85 mmol) (44 %) 

1 H-IMMR (CPCI3) 6 1 .94-2.07 (4H. m). 3.40-3.56 (4H. m), 3.82 (3H. s). 6. 29 (1 H. d). 7.94 (1 H, dd). 8.77 (1 H. d) 
Step3 

Synthesis of 6-(pyrrolidine-1-yf)nicotinic acid: 

55 E3 JJ? ?n (4 85 mC l 0 . O t methyl ^^"e-l-yOnicotinoate was dissolved in 10 ml of cone, hydrochloric acid and 
stirred at 40 °C overn,ght. The solvent was distilled off whereby the hydrochloride of the title compoun?waroS,ea 

Yield: 1 .0 g (4.39 mmol) (90 %) 
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Step 4 

t 

Synthesis of N-[2-(3-amicfinophenoxy)ethyfl^-(pyrro!idine-1-yl)nicotinamide trif luoroacetate: 

5 [0588] 396 mg (1 .74 mmol) of 6-(pyrrolidine-1 -yl)nicotic acid was dissolved in 10 ml of dichloromethane, and 0.86 ml 
(6.18 mmol) of triethylamine, 306 mg (2.27 mmol) of 1-hydroxybenzotriazole. 433 mg (2.27 mmol) of 1 -(3-dimethylami- 
nopropyl)-3-ethyl carbodiimide hydrochloride, and 449 mg (2.27 mmol) of 3-(2-aminoethaxy)benzonitrile hydrochloride 
were added thereto and stirred at room temperature overnight. It was treated in an ordinary manner with dichlorometh- 
ane as the extractant to obtain the crude condensate product. The resulting crude product was dissolved in 1 ml of eth- 

io anol and 5 ml of a dioxane solution containing 4 N hydrogen chloride and stirred for 3 nights. The solvent was distilled 
off. and the residue was dissolved in 5 ml of ethanol. and 661 mg (8.49 mmol) of ammonium carbonate was added 
thereto, and the mixture was stirred overnight. The solvent was distilled off, and the resulting residue was applied to 
reverse phase high performance liquid chromatography with silica gel having octadodecyl group chemically bonded 
thereto as the filler, and eluted with a mixed solvent of water and acetonitrile contauung 0.1 % (v/v) of trifluoroacetic 

15 acid, and the fraction of the intended product was freeze-dried to obtain the title compound. 

Yield: 430 mg (0.74 mmol) (43 %) 
MS (ESI. m/z) 354(MH+) 

1H-IMMR (DMSO-d6) 6 : 1.91-2.05 (4H. m). 3.44-3.58 (4H. m). 3.63 (2 H, dt). 4.33 (2H. t). 6.80 (1H. d), 7.29-7.42 
20 (3H. m), 7.54 (1 H, dd), 8.1 2 (1 H, dd), 8.51 (1 H, d). 8.73 (1H, t), 9.20 (2H. br). 9.29 (2H, br) 

Example 221 

Synthesis of (3R)-4-(3-amidinophenoxy)-3-[4-[(1-acetim^ acid bistrif- 

25 luoroacetate: 

[0589] 10 mg (0.02 mmol) of ethyl (3R)-4-(3-amidinophenaxy)-3-[4-[(piper^ 

ditriff luoroacetate (JP2 52-3) was dissolved in 1 ml of ethanol, and 10 mg (0.08 mmol) of ethylacetoimidate hydrochlo- 
ride and 0.5 ml (3.3 mmol) of triethylamine were added thereto and stirred at room temperature overnight. The solvent 
30 was distilled off, and the resulting residue was applied to reverse phase high performance liquid chromatography with 
silica gel having octadodecyl group chemically bonded thereto as the filler, and eluted with a mixed solvent of water and 
acetonitrile containing 0.1 % (v/v) of trifluoroacetic acid, and the fraction of the intended product was freeze-dried to 
obtain the title compound. 

35 Yield: 6 mg (0.008 mmol) (57 %) 
MS (ESI, nvz) 480 (MH+) 

1H-NMR (DMSO-d6) 6 : 1.10-1.35 (2H, m). 1.58-1.75 (2H. m). 1.82-1.9 7 (1H, m). 2.23 (3H. s), 2.58 (2H, d), 2.70 
(2H. d). 2.95-3.21 (2H. m), 3.62-3.92 (1H, m), 3.98-4.13 (2H, m), 4.24 (1H, dd), 4.68 (1H. ddt), 7.2 7 (2H, d), 7.32- 
7.43 (3K m), 7.53 (1H, dd), 7.80 (2H, d), 8.47-8.65 (2H. m), 9.05 (1H, br), 9.21 (2H. br), 9.27 (2H. br) 

40 

Example 222 

Synthesis of (3R)-4-(3-amidinophenoxy)-3-[[4-[imino(pyrrolidine-1 -yl)methyl]benzpyl]amino]butyric acid dihydro- 
chlolide: 

45 

Step 1 

Synthesis of 4-[imino(pyrrolidine-1 -yl)methyl]benzoic acid hydrochloride: 

so [0590] 1 5.2 g (103 mmol) of 4-cyano-benzoic acid was added to 200 ml of an ethyl acetate solution containing 4 N 
hydrogen chloride and 50 ml of ethanol, and they were stirred for 5 days: The solvent was distilled off under reduced 
pressure, and 100 ml of ethyl acetate was added to the resulting solid, and the mixture was stirred for 30 minutes, and 
the solid was collected by filtration. The resulting solid was reacted with 15.0 g (21 1 mmol) of pyrrolidine and 10.0 g 
(98.8 mmol) of triethylamine for 2 days in 100 ml ethanol as the solvent. The solvent was distilled off. and 40 ml of 6 N 

55 hydrochloric acid was added to the residue, and it was reacted at 85 °C for 4 hours. The solvent was distilled off. and 
50 ml of 1 N hydrochloric acid was added to the residue which was then stilled for 30 minutes, and the solid was col- 
lected by filtration and washed with 20 ml of ice-cold water. It was dried under reduced pressure to obtain the title com- 
pound. 
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Yield: 7.67 g (30.1 mmol) (29.2 %) 
MS(ESI, m/z)479(MH+) 

1H-NMR (DMS0-d6) 6 : 1.78-1.92 (2H, m), 1.98-2 12 (2H 
362(2H,m).7.78(2H.d)^^ 



m), 3.23-3.4 3 (2H, m), 3.58- 



Step2 



10 
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55 



Synthesis of (3RW3-amidinophenoxy)-3 W ^ acjd y^^. 

• Iff ? ( f 58 mm0l) * benzyl (S^^-^^^onylamino^KS-cyanophenoxyjbutyrate (JP2 52-i> „ a<t 

SSrTS 4 m hotT ST* ^ COnteinin9 4 N ^ en ch.oride^nd^S?S: S^Jat l^m tent" 

S^J? h ° Ur 7116 solvert was d '6K»«l off. and the resulting solid was dissolved in a mixed solvent ofl^m^ 

StX^^ 1749(683 "™>» of 4^oZS^1S]ben 

zoa e riyarcchlonde. 2,71 g (5.81 mmol) of bromo-tris-pyrrolidinophosphonium hexaf luoroborate and 3 as <a 5>r mnTn 
of dnsopropyl ethyl amine were added thereto, and the mixture was Sirred at r^^mZ^SSI^Z 

S^TJ^^* 0 " 31 ^ 38 add6d and 1,16 mbrture was reacted overnight^Sen the Svem 

was distilled off and the resulting residue was reacted in the presence of 6 N hydrochloride at 40 »c Zm^ Wol , 

IZTouS 3 60 ^ d,St " ,ed * ^ 25 m ' 01 — ' — add6d *«* ^'owed by freezing 

Yield: 301 mg (0.590 mmol) (6.9%) 
MS(ESI, m/z) 438(MH+) 

1H-NMR(DMSO-d6) 6: 1.80-1.91 (2H, m). 2.02-2.11 (2H, m). 2 73 (2H d)335f2H 3«57rt>n r« iio,- ^ 

^•^^^^ 

Example 223 



Synthesis of N-[(1 R)-2-(3-amidinophenoxy)-1-benzylethyQ-4^^ 



trifluoroacetate: 



Step 1 



Synthesis of t-butyl N-[(l R)-1 43enzyl-2^loroethyt]carbamate: 

[0592] 6.01 g (36.4 mmol) of D-phenylalanine was dissolved in a solution comorisina 5 35 a f53 o «f . 
amine. 50 ml of tetrahydrofuran and 50 ml of water 7 52 a fS4 s mm„n h7 »j!T. * 8 J? 9 ( mmol) rt tr,em y- 

Yield; 8.52 g (31.6 mmoJ) (86.8 %) 

1H-NMR (CDCI3) 6 : 2.82-2.94 (2H, m), 3.45(1H, dd). 3.61(1 H.dd), 4. 02-4.20 (1H, m). 4.85(1 H. d). 7.15-7.38 (5H. 
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Step 2 

Synthesis of t-butyl N-[(1 R)-1 45enzyl-2-(3<yanophenoxy)ethyl]carbarriate: 

5 [0593] 8.52 g (31.6 mmol) of t-butyl N-[(1 R)-1-benzyl-2-chIoroethyIlcarbamate, 12.1 g (87.5 mmol) of potassium car- 
bonate and 5 g (41 .9 mmol) of 3-cyanophenol were reacted in 120 ml of dimethyrformamide as the solvent at 70°C over- 
night. Alter the treatment in an ordinary manner followed by the silica gel column chromatography, the title compound 
was obtained. 

w Yield: 5.28 g (1 5.0 mmol) (47.5 %) 

1 H-NMR (CDCI3) 6 : 1.42(9H t s). 2.95-3.02 (2H, m), 3.90 (2H, t), 4.85 (1H, d), 7.08-7.41 (9H, m) 

Step 3 

is Synthesis of N-[(1 R)-2-(3-amidinophenoxy)-1 -benzylethyl]-4-(pyrroiidine-1 -carbonyl)benzamide triff luoroacetate: 

[0594] 630 mg (1 .79 mmoO of t-butyl N-[(1 R)-1-benzyl-2-(3-cyanophenoxy)ethyi] carbamate was treated with 1 0 ml of 
a dioxane solution containing 4 N hydrogen chloride to obtain the de-protected product Condensation was conducted 
in dimethylformam'ide by use of 720 mg (3.28 mmol) of 4-(pyrroltdine-1 -carbonyQbenzoic acid, 1 .55 g (8.09 mmol) of 1 - 

20 (3-dimethy!aminopropyi)-3-ethyl carbodiimide hydrochloride, 1.21 g (8.95 mmol) of 1 -hydroxybenzotriazole and 1.48 g 
(1 1 .5 mmol) of di-isopropyl ethylamine, and 52 mg of 4-dimethytaminopyridine. Further, the condensate was reacted for 
6 days with 20 ml of a dioxane solution containing 4 N hydrogen chloride and 2 ml of ethanol. The solvent was distilled 
. off, and the resulting residue was dissolved in 20 ml of ethanol, and 1.0 g (10.6 mmol) of ammonium carbonate was 
added thereto and allowed to react for 4 days. The solvent was distilled off. and the residue was applied to reverse 

25 phase chromatography and eluted with a mixed solvent of water and acetonitrile containing 0.1 % (v/v) of trif luoroacetic 
acid, and the fraction of the intended product was freeze-dried to obtain the title compound. 

Yield: 325 mg (0.556 mmol) (31.1 %) 

1 H-NMR (DMSO-d6) 6 : 1.75-1.93 (4H, m), 2.92-3.15 (2H, m). 3.35 (2H, t). 3.44 (2H. t), 4.05-4.12 (2H, m) t 4.48- 
30 4.60 (1 H. m), 7.18-7.55 (9H, m), 7. 58 (2H, d). 7.82 (2H, d). 8.62 (1 H, d), 9.15 (2H, bs),9.27 (2H, bs) 

Example 224 

Synthesis of N-[(1 R)-2-(3-amidinophenoxy)-1 -benzylethyQ^-(N,N<limethylcarbarTK)yObenzamide trif luoroacetate: 

35 

[0595] 630 mg (1 .79 mmol) of t-butyl N-[(1 R)-1 -benzyl-2-{3-cyanophenoxy)ethyl]carbamate and 4-(N,N-dimethylcar- 
bamoyQbenzoic acid were used, and the title compound was obtained in the same manner as in step 3 in Example 223. 

Yield: 41 7 mg (0.747 mmol) (41 .7 %) 
40 1 H-NMR (DMSO-d6) 6 : 2.84 (3H, S), 3.00(3H, s), 2.95-3.10(2H, m), 3.10-3. 22(2H, m), 4.50-4.62(1 H, m), 7.18- 

7.60(9H. m), 7.46(2H, d). 7.82(2H, d). 8.6 2(1H, d). 9.15(2H. bs). 9.27(2H. bs) 

Example 225 

45 Synthesis of N-[2-(3-amidinophenoxy) ethyl]- 1 -(dimethylaminocarbonyl)piperidine-4-carboxyamide trif luoroacetate; 
Step 1 

Synthesis of N-[2-(3-cyanophenoxy)ethyl]-1-(d!methyte 

50 

[0596] 430 mg (1.58 mmol) of N-[2-(3-<^nophenoxy)ethyq-p'iperkjine-4-carboxyamide (JP2 19-1) was dissolved in 
1 .6 ml of dimethylformamide, and 0.3 ml (2.06 mmol) of triethylamine and 0.16 ml (1 .74 mmol) of dimethyl carbamoyl 
chloride were added thereto at 0 °C and stirred at room temperature for 2 hours. It was treated in an ordinary manner 
with ethyl acetate as the extractant to obtain the title compound. 

55 

Yield: 206 mg (0.60 mmol) (38 %) 
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Step 2 



Synthesis of N^2-(3*mWinophenc«y)ethy^ trifluoroacetate 
I059 !i J 2 ° 6 » m ? ( ? ,6 ° mmol) 01 ^P"(3-<^nophenoxy)ethyrthHcfimethytem 

^stored in 3 ml of dioxane containing 4 N hydrogen chloride, and 3 ml of ethanol containing hydrogen chloride was 
added thereto and stirred at room temperature for 1 day, and the solvent was distilled off under reduced pressure and 
the resutting residue was dissolved in 5 ml of an ethanol solution containing 10 % (wAr) ammonia and stirred at room 
temperature for 1 day. The solvent was distilled off, and the resulting residue was applied to reverse phase high per- 
S^" 0 !^ Silica flel havin 9 octadodecyl group chemically bonded thereto as the filler, and 

S^Z t^Z S °^ ent J^lf and acetonitri,e contaming 0.1% (v/v) of trfff luoroacetic acid, and the fraction of the 
intended product was freeze-dned to obtain the title compound. 

Yield: 1 60 mg (0.34 mmol) (56 %) 
MS (ESI. mfe) 362 (MH+) 

IS^V^^ 6 : 15b (2H ' d *°" 165 (2H> 2 30 (1H ' «>' 2 65 < 2H ' d >- 2 70 (6H. s). 3.47 (2H dd) 3 52 
(2H. d). 4.08 (2H. t). 7.30 (1H. d), 7.36 (1H. s). 7.38 (1H. d). 7.53 (1H. t). 8.09 <1H. t). 9.24 (4H. d) 

Example 226 

IS? 81 rL 808 ^. 6 ' inhibiti " 9 aCtivated b,ood coagulation factor X was determined in the same manner as that 
mJ^T^t J.!"? the a6bvity 01 inhibitin 3 thrombin was determined in the same manner as that of Example 94 
S?slm^ed^T a b?T 9U ' alin9 3CtiVity determined in s*™ mamef 38 <* Example 184. The results 
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40 



45 





Activity of inhibiting acti- 
vated blood coagulation 
factor X (PIC50) 


Thrombin inhibiting activ- 
ity (PIC50) 


Blood anticoagulating 
activity (PT2) 


Compound of Ex. 186 


7.7 


3.6 


5.9 


Compound of Ex. 188 


8.1 


3.4 


5.7 


Compound of Ex.1 91 


8.4 


3.7 


6.0 


Compound of Ex. 193 


7.9 


3.4 


6.2 


Compound of Ex. 195 


1.5 


4.5 


5.9 



was(3R)-4-[5-am^^ 
rolidine-1-carbony0benzoylamino]butenoicackltrifluoroacetata 

i iS X ! P 4 arent u from ! he resute benzamidine derivatives of the present invention have a high activity of 

specifically inhibiting the activated blood coagulation factor X «wvnyor 
gSLovJ 6 StfUCtUral f0fmU,ae ° f 1,16 com P° u ^s of the present invention used in Example 185 and thereafter are 
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Compound of Example 188 




Compound of Example 190 
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•CF.COOH 



10 

(3R)-4-[5-amidmo-2-(2-carboxy-2-oxoe 

carbonyl)benzoylamino]butanoic acid trifluoro acetate of Example 191 

15 



NHAc 



20 




•CFjCOOH 



25 

methyl 2- ace tamido-3 - [4- amidino- 2 - {(2 R)-3 -carb oxyl- 2- (4- 

(pyraoHdmea-carbonyl)beiizoylarairiolpropoxy]phenyl] acrylate trifluoroacetate of Example 191 

30 



NHAc 



35 




* CF 3 COOH 



40 

2-acetamido-3-[4-amidino-2-[(2R>3-carboxyl-2-{4-(pyrrolidine-l- 
carbonyl)ben2oylamino]propoxyJphenyl]acryHc acid trifluoroacetate of Example 191 

45 



50 
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NHAc 




-2CF 3 C00H 



methyl 2-acetamido-3-[4-amidino-2-[(2R)-3-ethoxycarbonyl- 

2-[4-(piperidyI-4-oxy)benzoylamino]propoxy]pheny]lacryiate bistrifluoroacetate of Example 192 



NHAc 




-2CF*C00H 



ethyl 2-acetamido-3-[4-amidino-2-[(2R)-3-ethoxycarbonyl-2. 

[4.(piperidyI-4-oxy)ben2oylamino]propoxy]phenyl]acrylate bistrifluoroacetate of Example 192 



O 




-2CF»C0OH 



Compound of Example 193 
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NHAc 

X0 2 Et 




HN NH 2 



methyl 2-acetamido-3-[4-amidmo-2-[(2S)-3-ethoxycarbonyl-2-(4^ 

(pyrroUdine-l-sulfonyl)benzoylaminoJpropoxy]phenyl]acrylate trifluoroacetate of Example 194 



NHAc 




•CF^COOH 



ethyl 2-acetainido-3-f4-amidino-2-[(2S)-3-ethoxycaxbonyl.2-[4-. 

(pyrroHdine-l-sulfonyl)be^ trifluoroacetate of Example 194 



O 




•CFaCOOH 



HN NH 2 
Compound of Example 195 
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NH 



OJX 



>=?^ oh 




2 CF3COOH 



HN NH, 



Compound of Example 196 



CH, 



H 3 C~N 




HN 



NH 




CFgCXDOH 



HjN NH 

Compound of Example 197 



o 



N 

^ V ,0 




HN 





NH 



' O 




CF 3 COOH 



H 2 N NH 

Compound of Example 198 
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HN 




CF3CCOH 
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Compound of Example 208 
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2CF 3 COOH 



HN NH, 



Compound of Example 209 
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H 2 N /mr 
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HN 



OH 




- CF 3 OOOH 



HN NH, 



Compound of Example 210 
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Compound of Example 213 
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Compound of Example 2 14 

I 




Compound of Example 215 



OH 




Compound of Example 216 
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NH 




CF 3 COOH 



HjN NH 
Compound of Example 217 



H-N 




fi 7 ■ CF3C00H 



Compound of Example 2 18 
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Compound of Example 219 



HN 




CF 3 C00H 



HJSi NH 

Compound of Example 220 
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Compound of Example 221 




Compound of Example 222 




Compound of Example 223 
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Compound of Example 224 




• CF 0 COOH 



30 



Compound of Example 225 



35 [0603] The anticoagulants containing a compound or a salt thereof of the present invention have a Wood-anticoagu- 
lant effect based on the excellent effect of inhibiting activated blood coagulation factor X. Therefore, the compounds of 
the present invention are usable for preventing and treating cerebrovascular disorders such as cerebral infarction, cer- 
ebral thrombosis, cerebral embolism, transient ischemic attack (TIA) and subarachnoidal hemorrhage (vasospasms); 
ischemic heart diseases such as acute and chronic myocardial infarction, unstable angina and coronary thrombolysis; 

40 pulmonary vascular disorders such as pulmonary infarction and pulmonary embolism; peripheral obliteration; deep vein 
thrombosis; generalized intravascular coagulation syndrome; thrombus formation after an artificial blood vessel-forming 
operation or artificial valve substitution; re-occlusion and re-stenosis after a coronary bypass-forming operation; re- 
occlusion and re-stenosis after reconstructive operation for the blood circulation such as percutaneous transluminal 
coronary angioplasty (PTCA) or percutaneous transluminal coronary recanalization (PTCR); and thrombus formation in 

45 the course of the extracorporeal circulation. 

Claims 

1 . Benzamidine derivatives of following general formula (1) or pharmaceutical^ acceptable salts thereof: 

so 
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wherein L represents an organic group of any of the following formulae (2) to (5): 

X 

w -r>K Sr w 
w 

« (3) ( 4 ) (5) 



W in above formulae (2). (3) and (5) represents a hydrogen atom, an alkyl group having 1 to 6 carbon atoms 
an ary. group having 4 to 10 carbon atoms, an aralkyl group having 5 to 12 carbon atoms or a carboxyaJqSJ 

m^i m ^T n9 i t0 4 Ca *° n at0mS: ° ne 01 D and D ' in formula W presents a bond to Y in general for- 
mula (1) and the other represents a hydrogen atom; 

^!!!, (2) £ pres , ente a h ^ r °9 en atom - ca^oxyl group, methoxycarbonyl group, ethoxycarbonyl group or 
methyl, ethyl or benzyl group wh.ch may have a substituent which is selected from the group consisting of car- 
boxyl group, alkoxycarbonyl groups having 2 to 10 carbon atoms. alkylsuHbnyloxy groups having 1 to 6 carbon 
atoms, pipendyloxy group, amidinopiperidyloxy group, iminoakylpiperidyloxy groups having 7 to 10 carbon 
atoms alkoxycarbonylpiperidyloxy groups having 8 to 14 carbon atoms, piperidylalkyl groups having 6 to 8car- 

ZZSOZ TTE^^ZF* ^ 8 to 11 °" bon at ° mS ' ^xyc^o%Seridy.a1^ fgfoups 
2S!£J2r^l? 0m8, Pyrr0,ldy,0xy flrou P' ™™alkylpyrrolidyloxy groups having 6 to 9 caroon atoms, 
alkoxycarbonylpyrroldyloxy groups having 7 to 13 caroon atoms, amidino group, hydroxyl group haloaeno 
groups, indoly. group and alkyl groups having 1 to 5 carbon atoms; and X and W in forSu.^) m^be boSeS 
KgTJup?"" 8 8nd ' in * hiS CaSS " " W " X " represents an *™ ens 9 rou P- Methylene group or tetrameth- 

t « or9ar,ic S rou P 0* formula (2) or (3), V represents a hydrogen atom, a phenyl or benzoyl group hav- 
1 JS^ U • 8 b r anze ' nesu,fon y | ' 2-naphthalenesulfonyl. camphorsulfonyl. cinnamoyl. piperidinecarbonyl. 
S^S!^ £ > u ! nu « ,ldl i n y 1am ' n °acetyl. quinuclidiniumylacetyl. indolecarbonyl. pyrridinecarbonyl. phenytthio- 
caibonyl orbenz^doyl group which may have a substituent. or an alkanesulfonyl group having 1 to 6 carbon 
atoms, which may have a substituent; . caroon 

when L is an organic group of formula (4), V represents a benzoyl group having a substituent a 2-naphthale- 
nesurfor^ camphorsulfonyl. cinnamoyl. piperidinecarbonyl, phenylacetyl. quinuclidinylaminoacetyl. quinuclid- 
imumylacetyl indolecarbonyl. phenylthiocarbonyl or benzimidoyl group which may have a substituent. or an 

£» S?? 9fOUP aV " 19 1 10 6 Carb ° n at0mS ' WhiCh may have a «in L is an organic gr Jup o" 

formula (5). V represents an aryl group having 4 to 10 carbon atoms, which may have a substituent 
when L is an organic group of any of formulae (2) to (5) and V has a substituent. the substituent is selected 
from the group consisting of caiboxyl group, alkoxycarbonyl groups having 2 to 7 carbon atoms carbamoyl 
nrZ^-n • ? ^j? 0 **™ 0 * 9 rouDS havina 2 «° * carbon atoms, amidino group, mono- or dialkylamidino 
groups having 2 to 7 carbon atoms, acyl groups having 1 to 8 carbon atoms, which may be substituted by an 
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alkoxyl group having 1 to 3 carbon atoms, halogeno groups, amino group, mono* or dialkylamino groups having 
1 to 6 carbon atoms, arytamino groups having 4 to 6 carbon atoms, alkoxycarbonylamino groups having 2 to 7 
carbon atoms, aminoalkyl groups having 1 to 3 carbon atoms, mono-or dialkytaminoalkyl groups having 2 to 7 
carbon atoms, N-aikyl-N-alkoxycarbonylaminoalkyi groups having 4 to 10 carbon atoms, piperidyloxy group, 
acylpiperidyloxy groups having 6 to 9 carbon atoms, which may be substituted with an amino group, iminoalkyl- 
ptperidyloxy groups having 7 to 10 carbon atoms, alkoxycarbonylpiperidyloxy groups having 8 to 14 carbon 
atoms, pyrroltdytoxy group, iminoalkylpyrrolidyloxy groups having 6 to 9 carbon atoms, alkoxycarbonyipyrroli- 
dyloxy groups having 7 to 13 carbon atoms, hydroxycarbonylalkyi groups having 2 to 7 carbon atoms, alkoxy- 
carbonylalkyi groups having 3 to 8 carbon atoms, hydroxy carbonylalkenyi groups having 3 to 7 carbon atoms, 
alkoxycarbonylalkenyl groups having 4 to 8 carbon atoms, aryl groups having 4 to 10 carbon atoms, arylaikenyl 
groups having 6 to 12 carbon atoms, alkoxyl groups having 1 to 10 carbon atoms, nitro group, trrfluoromethyl 
group, alkyl groups having 3 to 8 carbon atoms, arylsulfbnyl groups having 4 to 10 carbon atoms, arylalkyl 
groups having 5 to 12 carbon atoms, piperazinecarbpnyi group, iminoalkylpiperazinecarbonyt groups having 7 
to 10 carbon atoms, piperazinesulfonyl group, iminoalkylpiperazinesulfonyi groups hang 6 to 9 carbon atoms, 
benzylsuffonylamino group, piperidyialkyi groups having 6 to 9 carbon atoms, iminoalkylpiperidytalkyl groups 
having 8 to 12 carbon atoms, piperididenealkyi groups having 6 to 9 carbon atoms, iminoalkylpiperididenealkyl 
groups having 8 to 12 carbon atoms, guanidino group, phosphono group, dialkoxyphosphoryl groups having 2 
to 9 carbon atoms, monoalkoxyhydroxyphosphoryi groups having 1 to 4 carbon atoms, aminoethyloxy group, 
dialkylaminosuHbnyi groups having 3 to 6 carbon atoms and dialkylguadinino groups having 2 to 4 carbon 
atoms; 

when L is an organic group of formulae (2) to (4), alternatively V represents an organic group of following for- 
mula (6): 

o 

R 1 — N-CH-C— 
R 3 R 2 

(6) 

wherein R 1 represents a hydrogen atom, an alkoxycarbonyl group or methyl group, R 2 represents a hydrogen 
atom, or methyl group, butyl group, benzyl group, aminobutyl group, hydroxy carbonylethyl group, hydroxycarb- 
onyl propyl group or imidazolylmethyl group, and R 3 represents a hydrogen atom or pyridyl group; 
Y represents a group of any of the following formulae (7), (8), (9), (10) and (1 1): 

-(CH^-O- -(CH 2 ) n ~S- -CH 2 -CH 2 — 

(7) (8) (9) 

— CH=CH— 9 

00) (11) 



q in formulae (7) and (8) represents an integer of 1 to 3, and 

Z represents a hydrogen atom, an alkyl group having 1 to 6 carbon atoms, a halogeno group or a group of any 
of following formulae (12-1), (12-2) and (12-3): 
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o 

-CHjC-R* 



. (12-1) 



— C- C-C-O-R* 





(1 2-2> 



(12-3) 



10 



wherein R 4 represents a carboxyl group or an aryl group having 4 to 10 carbon atoms. R 5 represents an alkyl 
group having 1 to 6 carbon atoms. R 6 represents a hydrogen atom, an alkyl group having 1 to 6 carbon atoms 
or an alkoxyl group having 1 to 7 carbon atoms, and R 7 represents a hydrogen atom or an alkyl group having 
1 to 6 carbon atoms. 

2. The benzamidine derivatives or pharmaceutically acceptable salts thereof according to claim 1 wherein L in gen- 
eral formula (1) represents an organic group of any of formulae (2) to (5); W in above formula (2) represents a 
hydrogen atom, an alkyl group having 1 to 6 carbon atoms, an aryl group having 4 to 10 carbon atoms, an aralkyl 
group having 5 to 12 carbon atoms; and W in formulae (3) and (5) represents a hydrogen atom; D in formula (3) 
represents a bond to Y in general formula (1) and D' represents a hydrogen atom; 

X represents a hydrogen atom, carboxyl group, methoxycarbonyl group, ethoxycarbonyl group or methyl, ethyl 
or benzyl group which may have a substituent which is selected from the group consisting of carboxyl group, 
alkoxycarbonyl groups having 2 to 7 carbon atoms, alkylsulfonyloxy groups having 1 to 6 carbon atoms, piperi- 
dyloxy group, iminoalkylpiperidyloxy groups having 7 to 10 carbon atoms, alkoxycaibonylpiperidyloxy groups 
having 8 to 14 carbon atoms, piperidylalkyl groups having 6 to 8 carbon atoms, iminoalkylpiperidylalkyl groups 
having 8 to 11 carbon atoms, alkoxycarbonylpiperidylaJkyl groups having 9 to 15 carbon atoms, pyrrolidyloxy 
group, iminoalkylpyrrolidyloxy groups having 6 to 9 carbon atoms, alkoxycarbonylpynroiidyloxy groups having 7 
to 13 carbon atoms, amidino group, hydroxy I group, halogeno groups, indolyl group and alkyl groups having 1 
to 3 carbon atoms; and X and W in formula (2) may be bonded together to form a ring and. in this case, -W-X 
represents an ethylene group, trimethylene group or tetramethylene group; 

when L is an organic group of formula (2) or (3). V represents a hydrogen atom, a benzoyl group having a sub- 
stituent, a benzenesulfonyl, 2-naphthalenesulfonyl, camphorsulfonyl, cinnamoyl. piperidinecarbonyl, pheny- 
lacetyl. quinuclidinylaminoacetyl, quinuclidiniumylacetyl, indolecarbonyl. phenylthiocarbonyl or benzimidoyl 
group which may have a substituent, or an alkanesulfonyl group having 1 to 6 carbon atoms, which may have 
a substituent; 

when L is an organic group of formula (4). V represents a benzoyl group having a substituent, a 2-naphthale- 
nesulfonyl, camphorsulfonyl. cinnamoyl, piperidinecarbonyl, phenylacetyl. quinuclidinylaminoacetyl. quinuclid- 
iniumylacetyl, indolecarbonyl, phenylthiocarbonyl or benzimidoyl group which may have a substituent. or an 
alkanesulfonyl group having 1 to 6 carbon atoms, which may have a substituent; when L is an organic group of 
formula (5). V represents an aryl group having 4 to 10 carbon atoms, which may have a substituent; 
when L is an organic group of any of formulae (2) to (5) and V has a substituent. the substituent is selected 
from the group consisting of carboxyl group, alkoxycarbonyl groups having 2 to 7 carbon atoms, carbamoyl 
group, mono- or dialkylcarbamoyl groups having 2 to 7 carbon atoms, amidino group, mono-' or dialkylamidino 
groups having 2 to 7 carbon atoms, acyl groups having 1 to 8 carbon atoms, halogeno groups, amino group, 
mono- or dialkylamino groups having 1 to 6 carbon atoms, arylamino groups having 4 to 6 carbon atoms, alkox- 
ycarbonylamino groups having 2 to 7 carbon atoms, aminoalkyl groups having 1 to 3 carbon atoms, mono-or 
dialkylaminoalkyl groups having 2 to 7 carbon atoms, N-alkyl-N-alkoxycarbonylaminoalkyl groups having 4 to 
10 carbon atoms, piperidyloxy group, iminoalkylpiperidyloxy groups having 7 to 10 carbon atoms, alkoxycarb- 
onylpiperidyloxy groups having 8 to 14 carbon atoms, pyrrolidyloxy group, iminoalkylpyrrolidyloxy groups hav- 
ing 6 to 9 carbon atoms, alkaxycarbonylpyrrolidyloxy groups having 7 to 13 carbon atoms, 
hydroxycarbonylalkyl groups having 2 to 7 carbon atoms, alkoxycarbonylalkyl groups having 3 to 8 carbon 
atoms, hydroxycarbonylalkenyl groups having 3 to 7 carbon atoms, alkoxycarbonylalkenyl groups having 4 to 
8 carbon atoms, aryl groups having 4 to 10 carbon atoms, arylalkenyl groups having 6 to 12 carbon atoms, 
alkoxyl groups having 1 to 10 carbon atoms, nitro group, trifluoromethyl group, alkyl groups having 3 to 8 car- 
bon atoms, arylsurfonyl groups having 4 to 10 carbon atoms, arylalkyl groups having 5 to 12 carbon atoms, pip- 
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erazinecarbonyl group, iminoalylpiperazinecarbonyl groups having 7 to 10 carbon atoms. piperazinesulfonyl 
group. iminoalkylpiperazinesulfonyl groups having 6 to 9 carbon atoms, benzylsulfonylamino group, piperidyla- 
Ikyl groups having 6 to 9 carbon atoms, iminoalkytpiperidylalkyl groups having 8 to 12 carbon atoms, piperidi- 
denealkyl groups having 6 to 9 carbon atoms, iminoalkylprperididenealkyl groups having 8 to 12 carbon atoms, 
guanidino group, phosphono group, diaikoxyphosphoryl groups having 2 to 9 carbon atoms, monoalkoxyhy- 
droxyphosphoryl groups having 1 to 4 carbon atoms and aminoethyloxy group. 

When L is an organic group of formulae (2) to (4), alternatively V represents an organic group of formula (6); 

Y represents a group of any of formulae (7), (8). (9). (10) and (1 1). and n in formula (7) represents 1 or 2. and 
a in formula (8) represents 1 , and 

Z represents a hydrogen atom, an alkyl group having 1 to 6 carbon atoms, a halogeno group or a group of for- 
mula (12-1) wherein R 4 represents a carboxyl group or an aryl group having 4 to 10 carbon atoms. 

3. The benzamidine derivatives or pharmaceutically acceptable salts thereof according to claim 2, wherein when V in 
general formula (1) has a substituent, the substituent is selected from the group consisting of carboxyl group, meth- 
oxycarbonyl group, ethoxycarbonyl group, carbamoyl group, amidino group, acetyl group, bromine atom, amino 
group, methylamino group, t-butoxycarbonylamino group, aminomethyl group, (methylamino)methyl group. (N-t- 
butoxycarbonyl-N-methylamino)rnethyl group. 4-piperidyloxy group. 1 -acetimidoyi -4-piperidyloxy group, 3-pyrroli- 
dyloxy group. 1 -t-butoxycait>onyl-3-pyrrolidyloxy group, 2-carboxylethenyl group, 2-(ethoxycarbonyl)ethenyl group, 
dimethyl carbamoyl group, N -ethy I- N-m ethyl carbamoyl group, 2-imidazolinyl group, 1-piperidinecarbonyI group. 
N.N-dimethylamidino group, 2-(tetrahydrcpyrimidinyl) group, 1-pyrrolidinecarbonyl group, 2-(4-pyridyl)vinyl group, 
1 -pyrrole group, cyclohexyloxy group, diethylamino group. 2-(4-pyridyl)ethyl group, isopropyl group, 1-pyrrolidyl 
group, benzoyl group, benzenesulfonyl group, benzyl group, 4-pyridyl group, dimethylarrrino group. 1-piperidinyl 
group, phenoxy group, 1 -piperazinecarborryl group. 1 -acetimidoyl-4-piperazinecarbonyl group. (4-pyridyf)arrrino 
group, methylcarbamoyl group, phenyl group, cyclohexyl group, 1-piperazinesuifonyl group. 1-acetimidoyl--4-piper- 
azinesuifonyl group. 4-(pyridyi)methyl group, 4-piperidylidenemethyl group, 4-piperidylmethyl group, 1-acetimidoyl- 
4-piperidylkJenemethyl group. 1 -acetirrtidoyl-4-prperidy Imethyl group, 2-imidazolyl group, 1-phenoxycarbonyI -4-pip- 
eridyloxy group, monoethoxyhydroxyphosphoryl group, diethoxyphosphoryl group, chlorine atom. 1-(aminoacetyl)- 
4 piperidyloxy group, trifluoromethyl group, benzylsulfbnylamino group, guanidino group, phosphono group and 
ami noethyloxy group. 

4. The benzamidine derivatives or pharmaceutically acceptable salts thereof according to daim 2, wherein W in gen- 
eral formula (1) is hydrogen atom, methyl group or benzyl group. 

5. The benzamidine derivatives or pharmaceutically acceptable salts thereof according to claim 2. wherein when X in 
general formula (1) has a substituent the substituent is selected from the group consisting of carboxyl group, m eth- 
oxycarbonyl group, ethoxycarbonyl group, ethanesuffonyloxy group, butanesulfonyloxy group. 4-piperidyloxy group. 
1-acetimidoyl-4-pipertdyloxy group, 1^enzyloxycarbonyl-4-piperidyloxy group, 4-piperidylmethyl group, (1-acetim- 
idoyl-4-piper idyl) methyl group. 1 -acetimidoyl-3-pyrrolidyloxy group, isopropyl group, 3-indolyl group and iodine 
atom. 

6. The benzamidine derivatives or pharmaceutically acceptable salts thereof according to claim 2, wherein 2 in gen- 
eral formula (1) is any of hydrogen atom, iodine atom, methyl group. 2-carboxy-2-oxoethyl group and 2-(2-furyl)-2- 
oxoethyl group. 

7. The benzamidine derivatives or pharmaceutically acceptable salts thereof according to claim 1 , wherein L in gen- 
eral formula (1) represents an organic group of formula (2) wherein W represents a hydrogen atom, an alkyl group 
having 1 to 6 carbon atoms, an aryl group having 4 to 10 carbon atoms or an aralkyl group having 5 to 12 carbon 
atoms; 

X represents a hydrogen atom, carboxyl group, methcxycarbonyl group, ethoxycarbonyl group or methyl, ethyl 
or benzyl group which may have a substituent which is selected from the group consisting of carboxyl group, 
alkoxycarbonyl groups having 2 to 7 carbon atoms, alkylsulfonyloxy groups having 1 to 6 carbon atoms, piperi- 
dyloxy group, iminoalkylpiperidyloxy groups having 7 to 10 carbon atoms, alkoxycarbonytpiperidytoxy groups 
having 8 to 14 carbon atoms, piperidylalkyf groups having 6 to 8 carbon atoms, iminoalkylpiperidylalkyl groups 
having 8 to 1 1 carbon atoms, alkoxycarbonylpiperidylalkyl groups having 9 to 15 carbon atoms, pyrrolidyloxy 
group, iminoalkyrpyrrolidyloxy groups having 6 to 9 carbon atoms and alkoxycarbonylpyrrolidyloxy groups hav- 
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ing 7 to 1 3 carbon atoms. V represents a hydrogen atom, a benzoyl group having a substituent, a benzenesul- 
fonyl, 2-naphthalenesulfonyl, camphorsulfonyl, cinnamoyl, piperdinecarbonyl, phenylacetyl. 
quinuclidinylaminoacetyl or quinuclidiniumylacetyl group which may have a substituent. or an alkanesulfonyl 
group having 1 to 6 carbon atoms, which may have a substituent; 

when V has a substituent, the substituent is selected from the group consisting of caiboxyl group, aikoxycarb- 
onyl groups having 2 to 7 carbon atoms, aminoalkyl groups having 1 to 3 carbon atoms, alkylaminoalkyl groups 
having 2 to 7 carbon atoms, N-alkyl-N-alkoxycarbonylaminoalkyl groups having 4 to 10 carbon atoms, piperi- 
dyloxy group. iminoalkylpipe"dy1oxy groups having 7 to 10 carbon atoms, altoxycarbonylpiperidyloxy groups 
having 8 to 14 carbon atoms, pyrrolidyloxy group, iminoalkylpynrolidylaxy groups having 6 to 9 carbon atoms, 
altoxycarbonylpyrrolidyloxy groups having 7 to 13 carbon atoms, hydrcxycarbonylalkyl groups having 3 to 7 
carbon atoms, alkoxycarbonylalkyl groups having 4 to 8 carbon atoms, hydroxycarbonylalkenyl groups having 
3 to 7 carbon atoms and alkoxycarbonytalkenyl groups having 4 to 8 carbon atoms; or 

V represents an organic group of formula (6) wherein R 1 represents a hydrogen atom, an aitaxycarbonyl group 
or methyl group. R 2 represents methyl group, butyl group, benzyl group, aminobutyl group, hydroxycarbonyle- 
thyl group, hydroxycarbonylpropyl group or imidazolyimethyl group, and R 3 represents a hydrogen atom; 

Y represents a group of any of formulae (7) . (8), (9), (10) and (1 1 ). and n in formula (7) represents 1 or 2, and 
n in formula (8) represents 1 , and 

Z represents a hydrogen atom, an alkyl group having 1 to 6 carbon atoms, a halogeno group or a group of for- 
mula (12-1) wherein R 4 represents a carboxyl group or an aryl group having 4 to 10 carbon atoms. 

8- The benzamidine derivatives or pharmaceutically acceptable salts thereof according to claim 7, wherein when V in 
general formula (1) has a substituent. the substituent is selected from the group consisting of carboxyl group, meth- 
oxycarbonyl group, ethoxycarbonyl group, aminocarbonyl group, amidino group, acetyl group, bromine atom, amino 
group, methylamino group, t-butoxycarbonylamino group, aminomethyl group. (methylamino)methyl group, (N-t- 
butoxycarbonyl-N-methylaimino)methyl group, 4-piperidyloxy group, 1 -ac^timidoyl -4-piperidyloxy group. 3-pyrroli- 
dyloxy group; 1 -t-butoxycarbonyl-3-pyrroIidyloxy group, 2-carboxylethenyl group and 2-(ethoxycarbonyl)ethenyl 
group. 

9. The benzamidine derivatives or pharmaceutically acceptable salts thereof according to claim 7, wherein W in gen- 
eral formula (1) is hydrogen atom, methyl group or benzyl group. 

10. The benzamidine derivatives or pharmaceutically acceptable salts thereof according to daim 7, wherein when X in 
general formula (1) has a substituent. the substituent is selected from the group consisting of carboxyl group, meth- 
oxycarbonyl group, ethoxycarbonyl group, ethanesulfonyloxy group, butanesulfonyloxy group, 4-piperidyloxy group. 
1-acetimidoyl-4-piperidyloxy group, 1-benzyloxycarbonyl-4-piperidyloxy group. 4-piperkJylmethyl group. (1-acetim- 
idoyl-4-piperidyl)methyi group and 1 -acetimktoyl-3-pyirolidylaxy group. 

11. The benzamidine derivatives or pharmaceutically acceptable salts thereof according to claim 7, wherein Z in gen- 
eral formula (1) is any of hydrogen atom, iodine atom, methyl group. 2-carboxy-2-oxoethyt group and 2-(2-fury»)-2- 
oxoethyl group. 

12. The benzamidine derivatives or pharmaceutically acceptable salts thereof according to claim 1 . wherein L in gen- 
eral formula (1) represents an organic group of formula (2) or (4), W in formula (2) represents a hydrogen atom or 
an alkyl group having 1 to 6 carbon atoms; 

X represents a hydrogen atom, a carboxyalkyl group having 2 or 3 carbon atoms or an alkoxycarbonylalkyl 
group having 3 to 6 carbon atoms, 

V represents a benzoyl, pyridinecarbonyl or piperidinecarbonyl group having a substituent which is selected 
from the group consisting of carboxyl group, alkoxycarbonyl groups having 2 to 7 carbon atoms, carbamoyl 
group, mono- or dialkylcarbamoyl groups having 2 to 7 carbon atoms, amidino group, mono- or dialkylamidino 
groups having 2 to 7 carbon atoms, acyl groups having 1 to 8 carbon atoms, halogeno groups, amino group, 
mono-or dialkylamino groups having 1 to 6 carbon atoms, arylamino groups having 4 to 6 carbon atoms, alkox- 
ycarbonylamino groups having 2 to 7 carbon atoms, aminoalkyl groups having 1 to 3 carbon atoms, mono- or 
dialkylaminoalkyl groups having 2 to 7 carbon atoms, N-alkyl-N-alkoxycarbonylaminoalkyl groups having 4 to 
10 carbon atoms, piperidyloxy group, iminoalkyipiperidyloxy groups having 7 to 10 carbon atoms, alkoxycarb- 
onylpiperidyloxy groups having 8 to 14 carbon atoms, pyrrolidyloxy group, iminoalkylpyrrolidyloxy groups hav- 
ing 6 to 9 carbon atoms, alkDxycarbonylpyrrolidyloxy groups having 7 to 13 carbon atoms, 
hydroxycarbonylalkyl groups having 2 to 7 carbon atoms, alkoxycarbonylalkyl groups having 3 to 8 carbon 
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atoms, hydroxycarbonytalkenyl groups having 3 to 7 carbon atoms; alkoxycarbonylalkenyl groups having 4 to 
8 carbon atoms, aryl groups having 4 to 10 carbon atoms, arylalkenyt groups having 6 to 12 carbon atoms, 
alkoxyl groups having 1 to 10 carbon atoms, nitro group, trrfluoromethyi group, alkyl groups having 3 to 8 car- 
bon atoms, arylsuffonyl groups having 4 to 1 0 carbon atoms, arylaikyl groups having 5 to 1 2 carbon atoms, pip- 
erazinecarbonyi group, iminoalkylpiperazinecarbonyl groups having 7 to 10 carbon atoms, piperazinesulfbnyl 
group, iminoalkyfpiperazinesulfonyl groups having 6 to 9 carbon atoms, benzylsulfonylamino group, piperkfyla- 
Ikyi groups having 6 to 9 carbon atoms, iminoalkylpiperidylalkyl groups having 8 to 1 2 carbon atoms, piperidi- 
denealkyl groups having 6 to 9 carbon atoms, iminoalkylpiperididenealkyi groups having 8 to 12 carbon atoms, 
guanidino group, phosphono group, dialkoxyphosphoryl groups having 2 to 9 carbon atoms, monoalkoxyhy- 
droxyphosphoryl groups having 1 to 4 carbon atoms, aminoethyioxy group, dialkylaminosulfonyl groups having 
3 to 6 carbon atoms and dialkylguadinino groups having 2 to 4 carbon atoms; 
Y represents a group of formulae (7) wherein n represents an integer of 1 ; and 
Z represents a hydrogen atom or a group of any of following formulae (12-2-1) and (1 2-3): 

O 

Hfjl-C-R c 

-C=C-00-R 7 ■ 

6 

Cl 2-2- i) (1 2-3) 



O O 

■ II M 

-c-c-c-o-R*' 



wherein R 51 represents a hydrogen atom or an alky] group having 1 to 6 carbon atoms, R 6 represents a hydro- 
gen atom, an alkyl group having 1 to 6 carbon atoms or an alkoxyl group having 1 to 7 carbon atoms, and R 7 
represents a hydrogen atom or an alkyl group having 1 to 6 carbon atoms. 

13. The benzamidine derivatives or pharmaceutical^ acceptable salts thereof according to claim 12, wherein L in gen- 
eral formula (1) represents an organic group of formula (2). 

14. The benzamidine derivatives or pharmaceutical ly acceptable salts thereof according to claim 12, wherein L in gen- 
eral formula (1 ) represents an organic group of formula (2). W in formula (2) represents a hydrogen atom or an alkyl, 
group having 1 to 6 carbon atoms; 

X represents a hydrogen atom, a carboxyalkyl group having 2 or 3 carbon atoms or an alkoxycarbonylalkyl 
group having 3 to 6 carbon atoms, 

V represents a benzoyl, pyridinecarbonyl or piperidinecarbonyl group having a substituent which is selected 
from the group consisting of carbamoyl group, mono- or dialkytcarbamoyl groups having 2 to 7 carbon atoms, 
amidino group, mono- or dialkylamidino groups having 2 to 7 carbon atoms, acyl groups having 2 to 8 carbon 
atoms, dialkylamino groups having 2 to 6 carbon atoms, arylamino groups having 4 to 6 carbon atoms, 
dialkylaminoalkyl groups having 3 to 7 carbon atoms, piperidyloxy group, iminoalkylpiperidyloxy groups having 

7 to 10 carbon atoms, pyrrolidyfoxy group, inrrinoalkytpyrrolidyfoxy groups having 6 to 9 carbon atoms, aryl 
groups having 4 to 10 carbon atoms, arylalkenyl groups having 6 to 12 carbon atoms, alkoxyl groups having 6 
to 10 carbon atoms, alkyl groups having 3 to 8 carbon atoms, arylsulfonyl groups having 4 to 10 carbon atoms, 
iminoalkylpiperazinecarbonyl groups having 7 to 10 carbon atoms, iminoalkylpiperazinesulfonyi groups having 
6 to 9 carbon atoms, piperidylaikyl groups having 6 to 9 carbon atoms, iminoalkyfpiperidytalkyl groups having 

8 to 12 carbon atoms, piperididenealkyl groups having 6 to 9 carbon atoms, iminoalkylpiperididenealkyi groups 
having 8 to 12 carbon atoms and guanicfino group. 

15. The benzamidine derivatives or pharmaceutical^ acceptable salts thereof according to claim 12, wherein L in gen- 
eral formula (1) represents an organic group of formula (2) wherein W represents a hydrogen atom or methyl group, 
X represents a hydrogen atom, a carboxyalkyl group having 2 or 3 carbon atoms or an alkoxycarbonylalkyl group 
having 3 to 6 carbon atoms, 

V represents 1-(pyridyl)-piperidine-4-carbonyl group or benzoyl group having a substituent which is selected 
from the group consisting of diaylkylcarbamoyl groups having 3 to 7 carbon atoms, dialkylamidino groups hav- 
ing 3 to 7 carbon atoms, benzoyl group, dialkylamino groups having 2 to 6 carbon atoms, pyridylamino group, 
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iminoalkylpiperidyloxy groups having 7 to 1 0 carbon atoms, iminoalkyipyrrolidyloxy groups having 6 to 9 carbon 
atoms, pyridylalkyt groups having 6 or 7 carbon atoms, iminoalkylpiperidylalkyl groups having 8 to 12 carbon 
atomsjminoalkylpiperididenealkyl groups having 8 to 12 carbon atoms and guanidino group; 

Y represents a group of formula (7) wherein n represents an integer of 1 ; and 
2 represents a hydrogen atom or a group off formula (12-2-1). 

16. The benzamidine derivatives or pharmaceutically acceptable salts thereof according to claim 12, wherein L in gen- 
eral formula (1) represents an organic group of formula (2) wherein W represents a hydrogen atom; X represents 
a hydrogen atom, a carboxyalkyl group having 2 or 3 carbon atoms or an alkoxycarbonylalkyl group having 3 to 6 
carbon atoms, 

Y represents 1-(4-pyridyl)-piperidine-4-carbonyl group or benzoyl group having a substituent at the p-position, 
which substituent is selected from the group consisting of dimethylcarbamoyl group, (pyrrolidine-l-yi)carbonyl 
group, N,N-dimethytamidino group, (pyrrolidine-1-yl)(imino)methyl group, benzoyl group, 1-pyrrolidyl group, 4- 
pyridylamino group. 1 -acetimidoyl-4 piperidyloxy group. 4-pyridylethyl group and guanidino group; 

Y represents a group of formula (7) wherein n represents an integer of 1 ; and 
2 represents a group of formula (12-2-1). 

17. The benzamidine derivatives or pharmaceutically acceptable salts thereof according to claim 1 . wherein L in gen- 
eral formula (1) represents an organic group of formula (2) wherein W represents a hydrogen atom. 

X represents a carboxyalkyl group having 2 or 3 carbon atoms or alkoxycarbonylalkyl group having 3 to 6 car- 
bon atoms, 

Y represents a benzoyl, pyridinecarbonyl or piperidinecarbony! group having a substituent at the m- or p-posi- 
tion, which substituent is selected from the group consisting of mono- or dialkylamidino groups having 2 to 7 
carbon atoms, pyridyl group, carboxyl group, amidino group, dialkylaminocarbonyl groups having 3 to 6 carbon 
atoms. dialkylaminosuHbnyl groups having 3 to 6 carbon atoms, imidazoline-2-yl-amino group, pyrrolidyl group, 
piperidyloxy group and iminoalkylpiperidyloxy groups having 7 to 10 carbon atoms; 

Y represents a group of formula (7) wherein n represents an integer of 1 ; and 
2 represents a group of any of following formulae (12-2-1) and (1 2-3): 



9 9 HN-C-R* 

-C= 
H 



— C-C-OO-R 51 I 
H 2 — C=C-C-0-R 7 



O 

(12-2-1) C12-3) 



wherein R 51 represents a hydrogen atom or an alkyl group having 1 to 6 carbon atoms, R 6 represents a hydro- 
gen atom, an alkyl group having 1 to 6 carbon atoms or an alkoxyl group having 1 to 7 carbon atoms, and R 7 
represents a hydrogen or an alkyl group having 1 to 6 carbon atoms. 

18. The benzamidine derivatives or pharmaceutically acceptable salts thereof according to claim 1 7, wherein 2 in gen- 
eral formula (1) is 2-acetamido-2-ethoxycarbonylethenyl group, 2-acetamido-2-methoxycarbonylethenyl group, 2- 
acetamido-2-carboxyethenyl group or 2-carboxy-2-oxoethyl group. 

19. The benzamidine derivatives or pharmaceutically acceptable salts thereof according to claim 17, wherein X repre- 
sents ethoxycarbonyl methyl group or carboxymethyl group. 

20. The benzamidine derivatives or pharmaceutically acceptable salts thereof according to claim 1 7, wherein V repre- 
sents benzoyl, pyridinecarbonyl or piperidinecaibonyl group having a substituent at the p-position, which substitu- 
ent is selected from the group consisting of amidino group, carboxyl group, dimethylaminocarbonyt group, 1- 
pyrrolidylcarbonyl, 4-piperidyloxy group and 1 -acetimidoyl-4-piperidyioxy group. 
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21 . The benzamidine derivatives or pharmaceutical^ acceptable salts thereof according to claim 1 , wherein L in gen- 
eral formula (1) represents an organic group of formula (2) wherein W represents a hydrogen atom; 

X represents a benzyl group having a substituent which is selected from the group consisting of carboxyl group, 
alkoxycarbonyl groups having 2 to 7 carbon atoms, alkylsulfonyloxy groups having 1 to 6 carbon atoms, piperi- 
dyloxy group, iminoalkyipiperidyloxy groups having 7 to 10 carbon atoms, alkoxycarbonylpiperidyloxy groups 
having 8 to 14 carbon atoms, piperidylalkyl groups having 6 to 8 carbon atoms, iminoalkylpiperidyalkyl groups 
having 8 to 1 1 carbon atoms, alkoxycarbonylpiperidylalkyl groups having 9 to 15 carbon atoms, pyrrolidyloxy 
group, iminoafkylpyrroltdyloxy groups having 6 to 9 carbon atoms, alkoxycarbonylpyrrolidyloxy groups having 7 
to 1 3 carbon atoms, amidi no group, benzyl oxycarbonyl group, hydroxyl group, halogeno groups, amidinopiperi- 
dyloxy group and alkyl groups having 1 to 3 carbon atoms; 

Y represents a hydrogen atom, 2-naphthalenesulfonyl, camphorsulfonyl. cinnamoyl, piperidinecarbonyl, phe- 
nylacetyl, quinuclidinylaminoacetyl, quinuclidiniumylacetyl, indolecarbonyl, phenylthiocarbonyl. pyridinecarbo- 
nyl, piperidinecarbonyl or benzimidoyi group, or an alkanesulfonyl having 1 to 6 carbon atoms or 
benzenesulfonyl group which may have a substituent selected from the group consisting of carboxyl group, 
alkoxycarbonyl groups having 2 to 7 carbon atoms, hydroxycarbonylalkyl groups having 2 to 7 carbon atoms, 
alkoxycarbonyl alkyl groups having 3 to 8 carbon atoms, hydroxycarbonylalkenyl groups having 3 to 7 carbon 
atoms, phosphono group, dialkoxyphosphoryl groups having 2 to 9 carbon atoms and monoal koxyhydroxy- 
phosphoryl groups having 1 to 4 carbon atoms; 

Y represents a group of formula (7) wherein q represents an integer of 1, and 

Z represents a hydrogen atom, an alkyl group having 1 to 6 carbon atoms, a halogeno group or a group of any 
of formulae (12-1). (12-2) and (12-3). 

22. The benzamidine derivatives or pharmaceutical I y acceptable salts thereof according to claim 21 , wherein X repre- 
sents a benzyl group having a substituent selected from the group consisting of carboxyl group, alkoxycarbonyl 
groups having 2 to 7 carbon atoms, alkylsulfonyloxy groups having 1 to 6 carbon atoms, piperidyloxy group; imi- 
noalkyipiperidyloxy groups having 7 to 10 carbon atoms, alkoxycarbonylpiperidyloxy groups having 8 to 14 carbon 
atoms, piperidylalkyl groups having 6 to 8 carbon atoms, iminoalkylpiperidylalkyl groups having 8 to 1 1 carbon 
atoms, alkoxycarbonylpiperidylalkyl groups having 9 to 15 carbon atoms, pyrrolidyloxy group, iminoalkylpyrrolidy- 
loxy groups having 6 to 9 carbon atoms and alkoxycarbonylpyrrolidyloxy groups having 7 to 1 3 carbon atoms, and 

Y represents a hydrogen atom, a benzenesulfonyl, 2-naphthalenesuHdnyl, camphorsulfonyl. cinnamoyl, piperi- 
dinecarbonyl, phenylacetyl. quinudidiuylaminoacetyl or quinuclidiniumylacetyl group or an alkanesulfonyl 
group having 1 to 6 carbon atoms; 

Y represents a group of formula (7) wherein n represents an integer of 1 , and 
Z represents a hydrogen atom or a group of formula (12-1). 

23. The benzamidine derivatives or pharmaceutical^ acceptable salts thereof, which is selected from the group con- 
sisting of (3R)-3-(4-amidinobenzoylaminoM-l5-^^ acid, (3R)-4- 
[5-amidino-2-(2-cart>GKy-2-oxo^ acid, (3R)-4-[5- 
amidino-2-(2-carboxy-2-oxoethy0phenoxy]-3-(4 carboxybenzoylamino)butanoic acid. (3R)-4-[5-amidino-2-(2-car- 
boxy-2-oxoethyl)phenoxy]-3-[4-(pyrrolidine-1 -carbonyl)benzoylaminolbutanoic acid, (3R)-4-[5-amidino-2-(2-car- 
boxy-2-oxoethyl)phenoxy]-3-[4-(1 -(1 -iminoethy0piperi^-4-oxy)benzoylamino]butanoic acid and (3R)-4-[5- 
anricfino-2-(2-cajboxy-2-oxoethtf)p^ -sulfonyl)benzoylamino]butanoic acid. 

24. A blood-coagulation inhibitor or an agent for preventing or treating thrombosis or embolism, which contains the 
benzamidine derivative or a salt thereof set forth in claim 1 as the active ingredient. 

25. A blood-coagulation inhibitor or an agent for preventing or treating thrombosis or embolism, which contains the 
benzamidine derivative or a salt thereof set forth in claim 23 as the active ingredient 
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